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LIST OF ACRONYMS

Acronym Definition

ABSd Dermal Absorption Fraction

ACO Administrative Settiement Agreement and Order on Consent

AEC Area of Environmental Concemn

ALM Adult Lead Methodology

AMSL Above Mean Sea Level

AOC Area of Concern

ARAR Applicable or Relevant and Appropriate Requirements

AST Aboveground Storage Tank

ATSER Agency for Toxic Substances and Diseass Regisiry

BBI Baron Blakeslee, Inc.

BER Baseline Environmental Risk

bgs Below Ground Surface

BHHRA Baseline Health Human Health Risk Assessment

Birdsall Birdsall Services Group

BLL Blood Lead Level

BN Base Neutral

BTEX Benzene, Toluene, Ethylbenzene, Xylenes

CCl Chemical Compounds, Inc.

CEA Classification Exception Area

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980

CFR Code of Federal Regulations

cm/s Centimeter per Second

CoC Chemical of Concern

COEC Chemicals of Ecological Concern

COPC Chemicals of Potential Concern

COPEC Chemicals of Potential Ecological Concern

CRS Cultural Resource Survey

cY Cubic Yard

DASRAT Development and Screening of Remedial Alternatives Technical

Davion Davion Inc.

DCE Dichloroethene

DER Declaration of Environmental Restriction

DNAPL Dense Non-Aqueous Phase Liquid

ECRA Environmental Cleanup Responsibility Act

ERCSEPC Exposure Point CencentratonsConcentration

PPG (13620.22) [PAGE V" MERGEFORMAT | Woodard & Curran, Inc.
[FILENAME \* MERGEFORMAT | Aprl2¥June 8, 2020

ED_005342A_00003843-00004



A

Fo

A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

Acronym
ESC
ESV
Federal
First Environment
FS

Frey
fiday
Gloss Tex
GPM
GRA
GWQS
HABA

H!
Honeywell
HQ

ICT

IDA
IEUBK
IGWSSL
ISRA
LDR
LNAPL
LSRP
MCL
MEK
MIBK
mg’kg
mg/L
MNA
MSL
MTBE
NAPL
NCP
NFA
ng/kg
NJAC.
NJDEP

Definition

Ecoiogy Screening Criteria

Ecological Screening Value

Federal Refining Company

First Environment, Inc.

Feasibility Study

Frey Industries

Feet per Day

Gloss Tex Industries, Inc.

Gallon per Minute

General Response Action

Groundwater Quality Standard

HABA International, Inc.

Hazard Index

Honeywell International, Inc.

Hazard Quotient

Identification of Candidate Technologies
Industrial Development Associates/Corporation
Integrated Exposure Uptake Bickinetic Model
Impact to Groundwater Soil Screening Level
Industrial Site Recovery Act

Land Disposal Restriction

Light Non-Aqueous Phase Liquid

Licensed Site Remediation Professional
Maximum Contaminant Level

Methyl Ethyl Ketone

methyl isobutyl ketone

Milligram per Kilogram

Milligram per Liter

Monitored Natural Attenuation

Mean Sea Level

Methyl Tert-Butyl Ether

Non-Aqueous Phase Liquid

National Contingency Plan

No Further Action

Nanograms per Kilogram

New Jersey Administrative Code

New Jersey Department of Environmental Protection

PPG (13620.22)

[PAGE V" MERGEFORMAT ]

[FILENAME V" MERGEFORMAT ]

Woodard & Curran, Inc.
Aprl2¥June 8, 2020

ED_005342A_00003843-00005



A

o
mﬁﬂﬁiﬁ
SCLRRAN
A

JERRan

Acronym Definition

NRDCSRS Non-Residential Direct Contact Soil Remediation Standard

0&M Operation and Maintenance

OSHA Occupational Safety and Health Administration

OSWER Office of Solid Waste and Emergency Response

0. Coerabis Unit

PAH Polyeyclic Aromatic Hydrocarbons

PAL Project Action Level

PAR Preliminary Assessment Report

PCB Polychlorinated Biphenyl

PCE Tetrachloroethylene

PHC Petroleum Hydrocarbons

Pl Primary Identification

PMK PMK Group, Inc.

POTW Publicly Owned Treatment Works

PPG PPG Industries, Inc.

ppm Parts per Million

PRG Preliminary Remediation Goals

PVSC Passaic Valley Sewer Commission

Ramboll Ramboil US Corporation

RAO Remedial Action Objectives

RAP Remedial Action Permit

RAWP Remedial Action Work Plan

RBC Risk Based Concentrations

RCRA Resource Conservation and Recovery Act

RfC Reference Concentration

RiD Relerence Dose

R Remedial Investigation

RI/FS Remedial Investigation/Feasibility Study

RIP Riverside Industrial Park

RIR Remedial Investigation Report

RME Reasonable Maximum Exposure

ROD Record of Decision

Roloc Roloc Film

RPD Relative Percent Difference

RSL Regional Screening Levels

Samax Samax Enterprises
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Acronym
SCSR
SF

Site
SLERA
SRP
SRS
SSDS
SVE
SVoC
sy
TBC
TCDD
TCA
TCE
TCLP
Tetra Tech
TEX
TiC
™Y
TPH
TSCA

Woodard & Curran

Definition

Site Characterization Summary Report

Square Foot

Riverside Industrial Park Superfund Site

Screening Level Ecological Risk Assessment

Site Remediation Program

Soil Remediation Standards

Subsurface Depressurization System

Soil Vapor Extraction

Semivolatile Organic Compound

Square Yard

To Be Considered

Tetrachlorodibenzoparadioxin

Trichloroethane

Trichloroethene

Toxicity Characteristics Leaching Procedure

Tetra Tech Inc.

Toluene, Ethylbenzene, Xylene

Tentatively Identified Compound

Toxicity, Mobility, or Volume

Total Petroleum Hydrocarbon

Toxic Substances Control Act

Treatment, Storage or Disposal

Temporary Well Point
Woper-Confidence-Level

Microgram per Deciliter

Microgram per kilogram

Microgram per Liter

Microgram per Cubic Meter

U.8. Environmental Protection Agency

Underground Storage Tank

Yapor intrusion Screening Level

Vapor Intrusion Technical Guidance

Volatile Organic Compound

Woodard & Curran Ine

WRA

Well Restriction Area
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EXECUTIVE SUMMARY

Introduction

This report presents the results of the Feasibility Study (FS) conducted at the Riverside Industrial Park Superfund Site
(the Site) located in Newark, Essex County, New Jersey. The FS was conducted in accordance with the Administrative
Settlement Agreement and Order on Consent (ACO) (Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 [CERCLA] Docket No. 02-2014-2011) and prepared on behalf of PPG Industries (PPG). The FS
conducted under this Settlement Agreement is subject to approval by U.S. Environmental Protection Agency (USEPA).

ity Reg pr‘élD!Q\/\"' s ""x’f‘:rr’tn Ine- n“ sdard- 8- Oues

s Provide permanent protection ot human health-and the envirenment;
B -Cemely with- apmsabie @ relevant- end a;}pm»e }a—&e reguiremenis{ARARs) of Federal-Slate-and losal-

s Bite-characterization resiils-as-presented-n-the RIR- (Woodard & -Guman-April 2020

B De%em @a&m -pf-fisk-for-the- S{%e\ a5 «dosumented At Fma Sase - H{man Hea#th Ri&K A\ssmsment

o Current side-conditons.

macreoréaaﬁe wrth YEERA- p etewlr tm& FS Re')ert erewdewmermamn for d-ems on~makmrr - mm;}areal&ematﬂms
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Site Location and Description

The Site is a 7.6-acre active industrial site, previously owned by Patton Paint Company until 1971 and located in
Newark, Essex County, New Jersey After 1971 the Site was subdlwded mto 15 parcels/lots and is |dent|f|ed as the
Riverside Industrial Park (RIP) 8- s-nordhern-portion-olthe Site-have Bive enue-addrasses{hals1-
57.58 7:39 60159, and rins wh»e érye k)tc: i the sauéhe "y pwﬁeqe* E%Sute hav'e MaCarterH graway addreases (L(fm 64

There are 14 buildings at the Site with five of the buildings being vacant (Buildings #6, #7, #12, #15, and #17). At the
time of the Riremediai investigation (R, Buildings #1, #2, #3, #9, #10, #13, #14, and #16 had ongoing business

operations, and a small garage building (Building #19) was used for storage by the occupant of Building #13. Portions
of Lot 64 and former Building #4 had vehicle dismantling activities during some of the Rl activities.

Historie fill is present across the site. The onigin of Tl material al the Sits is unknown

Site History

Charactorzation-Surmmman-Repor{SCSR)-tsodard-&-Cupr

oty of éhe §+te\ Wias- resla mﬁd—fem ihe- Pa 6861 R Ve m%h— rmpe tod fil-An- 1%% Ce fied-Sanbom- Ma;} ouggesén

The Site housed paint and varnish manufacturing operations from approximately 1902 until 1971. Since then, the Site
has continued to be used for a wide variety of industrial purposes by a multitude of companies and was subd ivided into
15 parcels/lots. Buildings #4 and #5 are no longer present at the Site as a result of a fire in approximately 1982 which
caused significant damage and resulted in the building remnants being demolished. Several of the site lots have deed
notices regarding engineering controls (pavement surface cover) related to New Jersey’s remediation program
{F gure ”«Q¥ Prs»R a% mvesétgat@'as relatsd. fa- thes@ desd-nofices- #9- d;&usaed in-Sesction-2.3-along-with-other

y 5 ste_ramedia arn—or—by— LSERAstained

Remedial Investigation

The Remedial InvestigatloaneasmiIlty Study (R!/FS) Work Plan (Woodard & Curran, 2017 was-developed based-on

kRianine, [Woodard & Curran], 2017} was approved by USEPA
in August 2017 Wh!Ch initiated the Phase 1 fleld s;te reconnaissance, geophysical survey, building safety assessment,
bulkhead wall assessment, soil/fill investigation, groundwater investigation, waste container investigation, indoor air
investigation, sump and sewer investigation, and Cultural Resource Survey (NV5, Inc., 2017). After the Phase 1 Rl
activities were completed in October 2018, aa-5G8Ra 3ite Characlenzation Summary Report (SCSR; Addendum
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(Woodard & Curran, 2018) was prepared. This document presented the Phase1 results and was cond|t|ona||y
approved W|th comments on May 16 2019 by USEPA. LISERS 2 dend

Phase 2 RilR| field activities began in December 2018 and included additional soilfili and groundwater investigation
using the Phase 1 results to identify data gaps and to provide greater special coverage of the Site. Sampleseliestion;
ana B vahda%ree The Remed al n\/est qatron Report (RiIR] prepared by Woodard & Curran inc (Woodard & Curren

2020}, and re¢ wi the RUES—W@k—QlaeBase ne Health Human Health Risk
Assessment (BHHRA) and. : BEHRA and Scresning Level Ecological Risk
Assessment (SLERA), both arepa ed b\,' Ra’vmoli bS Cor nsratron Rambol 2820}, were approved by USEPA on April
21, 20482020

Physical Setting

The majority of the Site is paved or under roof. The topographic survey map of the Site (RIR, Figure 3-2A) shows
ground surface elevations ranging from approximately 6 to nearly 12 feet above mean sea level (AMSL), with between
40 -and 50 percent of the Site within the 100-year floodplain of the Passaic River. The top of the river bulkhead is
between 6 and 7 feet mean sea level (MSL).

Up to 15 feet of fill exists beneath the Site. The sources of fill are unknown. As fill placement occurred over a more
than 30-year period, the sources and thus physical and chemical properties could be different. The fill material consists
predominantly of sands, silts, and gravel along with man-made materials such as brick, pieces of concrete block, wood,
glass, and cinders. The fraction of each material in the fill varies across the Site. This material is considered “historic
fill" as it complies with the New Jersey Department of Environmental Protection (NJDEP) definition of historic fill.
Historic fill in some areas appears to have been impacted due to historical and/or current operations and
chemical/waste handling at the Site. Lower portions of the fill are saturated as evidenced by groundwater depths that
are typically less than 6 feet below grade.

A siltloam underlies the fill unit over the majority of the Site except in areas to the northwest. The silt loam is underlain
by alluvium deposits.

Two groundwater units were investigated: shallow fill and deep. Shallow groundwater is within the fill material, and
deep groundwater is within native materials. The primary groundwater flow direction in the shallow fill unit and deep
unit is to the east toward the Passaic River.

Evaluation of slug test data for shallow fill unit wells at the Site indicated hydraulic conductivities between approximately
4 to 235 feet per day (ft/day). While the data indicate a range of approximately three orders of magnitude for hydraulic
conductivity, the fact that these wells are constructed in fill materials suggests this range is reasonable given the
heterogeneity of fill. Slug test data for wells in the deep unit wells indicated higher hydraulic conductivities in the north
(162 to 264 ft/day) compared to hydraulic conductivities in the south (4 to 84 ft/day).
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eertrea oi-the-Site- thae tae t et porkion-This rn+tueace FES ue%s i Qroandwater w»th ele»ta%ed «cendactwrty vatuee

Nature and Extent of Contamination

In the assessment of nature and extent, sample analytical results were compared to Project Action Levels (PALs) or
other screening values such as hazardous waste characteristics. Exceedance of a PAL does not indicate an
unacceptable risk to that media. PALs are screening values that can help decision makers target a course of action
prior to the risk assessment.

Waste

There areis a limited sumbarand-volume of non-hazardous waste sentainsrsand-materials (not associated with current
operations) abservad-and-sampled-ngt the Rl-The-wastesame-not-characterzed-as-hazardous-wastes-based on-Rl
meultsSite. Light non-aqueous phase liquid (LNAPL), identified is dieselheating oil, is present in an underground
storage tank (UST) (Lot 64) and Building #15A (Lot 58). Surface waste piles on the southern portion of the Site and
Building #7 asbestos-containing materials were removed by USEPA during the Rl but were not part of the RI.

Six USTs were- contained liquid-that-was-sampled;, five

tanksof \wch did not contain quurds rdentn‘rable as a product or waste product -and; the afors, groundwater and/or
surface water rnfrltratron may have occurred Becauss il - anirs E: e

widered-s-wasieWaler ise

Soil/Fil

Observations of a thick, oil-like substance were noted ai-Boringe-B.24.-B-35,-and- B0 east-and-south-of-the ST
amsadn soilffill in bwo areas ofthe Site. Soliffll condaing various melals, volatile organic compounds (VOCs), semivolatile

organic compounds (SVOCs), and polychlorinated brmenvl PCBJ) Monrtorrng weIIs inat the ‘rrcrmtveﬁaeidvk' Sits
did not have a measurable thrckness of PMARL he b YRR 5 kg

cen?e'ae---eteihyteaa calor-»da tatracatoreetay 98- -;PQEt and trrchte eathena (TC Att'-sauga te«uene. eihytbenzaae
and— xy ter‘se r?EX; tatat) WOTEH r&;)erted it eteva%ed cer'eee'@t at@rts--me»t «result& WRrS- eetew taerr Pﬁ\Ls Th& SOROE- ef
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rosults-were-less-than B0-percent ol the -soetons PAL- The-source ol sostone-ig-likely-the-aselone storage area-or-the
A P

Eight-SVQGs were-dentfied as-COFRGs-in- %he E;E“HRA S#J(‘wabovm G-RAL- BTG d-erprﬁ«ad Wik the majo ity- bewg
on 9¢sm GH PI and 88 andin surdace 5 3 [T & e o )

Ralyehlesnated-bipheny P—CBH’?&@ exeﬁedan&e& B mc;»sw sc;»ncmira%ed 8- the southern-pes -im esf %he -Bile-in
3:845 m e/! and A5 PCR.4 RO AOra 3 aate :

e—roundwalter containg varicus melals, VOCs PCBs, and SYOCs beis- 8364
#Lot- 58 Building #15

ert&e&‘e \'@Gm H‘esl-admg -benzens;- wmtl mlar-»de ethvi@anzenm 1— 1—2AT(‘:’4\ ané xylen (t{;»tel}- -B¥E- Qrmnéwaie'
CORCs inthe BHHRA,

Shaﬁ@w u—mt SV@QS 4 4nD VARG WAS-Hhe- ';wat SORMGH- aVQw detected gab@% PAL&) f@iigwed by napnmal@n@
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sha Ls:- Measurable LNAPL was not observed in a shallow fill unit monitoring well. LNAPL was observed

in soHrﬂi in the area of Lot 64 USTs. No dense non-aqueous phase liquid (DNAPL) was observed in the Rl monitoring
wells. The site-specific conductivity readings of the shallow groundwater indicale possible brackish conditions, and
Lots 87, 68 6% and 70 currently have restrictions in place to prevent groundwater use,

a3 O(O"’EICFOQIQWM wer liter { LEWL)

,_r(h 220 UOEPA directad t ramsgdi undar NJDEP via & Lican

2 Zigtrachiorathane and
tetrach thaneand

mqtam gmandwa%er

The Building #2-sump-is-in-the basement-and-has-a-pumpwith-anon/of floet- that conveys water fo-a-sewsrpips-The
walerin-the- sump-wes-sampled-buice- Chisroform. - benzola)pyrene -arsenic-sodivmy-and-Arocior 1260 -were reported
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at- Gem;en%rat{ms -above- PAL -Arosior- 12&; and benzma;py«rene HEHE-ORY- -gelectad: ORES- sbave- PAL» -The-slesest

bonormifiot mm Lo ebiy son tmyen ot gy el igtinns-ofas-fos-end-issk ol surent usars-unstrenm-of thelosation

Lot B2 SenmeiSeonmduiadar

Tl b B7 2 comil momyiio Loy ponn gt ”l ] n%l* ey S I ~"{';v\ o gt -w?&r»h S Tl 3 o Jrantt AR
¥h-Tha-neamst-shallow Sl wall (AMW.148) o the-wall-sewer- aample had-acelone
soncentrations from- 51 SEEIRE ?1 L0 pgi

ﬁ')ﬁ!ﬁ e EGEAER B

The-deep-unitwel-(MW-204} adiacent-lo-MW-118 was non-detect-for-acelone-

The-fow from the pipe-increased during sampling-indicating thet the souree - may nel-always-be-a-passive source-In
the-RIR-waterinthe pipe-and wellwas-to be-svaivaled-in-the 8- de-blareh 2030 L8 bR dirssieddbat haremadistion

£k -\_” ks, ?n.»hm(- WP VIR RS WYY P i .J Dxé,e o (_i‘)h*-“ Heedsosional vt SRR :tm.»{ okt E.f‘ The
NJDEP assigned case number via the NJDEP Hothne is 20--04-05-0923-04. The remediation activities will be
conducted by the person responsible for remediation (Lot 57 owner/operator). LSRP is to communicate and work with
USEPA on Lot 57 remedial action. USEPA through NJDEP is to approve of any work.

Indoor Air
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Indoor air and exterior amb|ent air samples were collected and analyzed from occup|ed bu;ldmgs {Bulldings #4842, 43;

seasen-{2 JDERL-The ‘/QCswereaneA,Lzed—ﬁe\c

Banzens-concenbations-were-above s PAL L35 microgram-per-cubie-meter-fug/m iimeasured in -
mdoor air- aeed also m—ambreeta{r -Chiorelorm- wa&a{eove its-PAL-n deﬂ'sgﬂ #2 #@Q and #14 Ethylbmﬁeneand IC‘E

e—QL6d -t ~Banzens
#0454 gl e a-Xylens
. Operations in several buildings {Buiidings #8210 #14d-and #1861 sampled use organic solvents in their process or

routme!y have gasoline/diesel powered vehicles/equment in the bu1ld|ng sampled Gasohne/diesel equment was
not operating durlng sampllng A ated-n-Ses G of the 26l wpied-ols-would

Fate and Transport

VOCs, SVOCs (represented by polycyclic aromatic hydrocarbon [PAH] compounds and petroleum hydrocarbon
[PHCs]), metals, PCB aroclors, and tetrachiorodibenzoparadioxin (TCDD3)) have been detected in soilffill and
groundwater.

Biodegradation of some compounds like VOCs is rapid. SVOCs and metals at the Site are less susceptible to
degradation and, therefore, are relatively persistent in the environment. The Rl did not include a monitored natural
attenuation (MNA) study at the Site. In addition to biodegradation, the chemical solubility, volatility, and its tendency to
absorb to soil/fif}, all affect the fate and movement through soil/fiii and groundwater.

Potential transport interactions at the Site include the following:

QOverland stormwater,

UST contents to groundwater,

Soil to groundwater,

One sewer manhole to soil/groundwater,
Groundwater - surface water potential interaction,
River - site soil/fili potential interaction,

Soil gas to indoor air,

Soil to airborne dust, and

One sewer pipe (R&Z-4L ot 57).

Additional details on fate and transport are provided in Section 5 of the RIR.

Risk Assessment
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The BHHRA and SLERA for the Site were prepared by Ramboll and provide the full details on these assessments.
Both risk assessments were performed without consideration of existing or planned engineering and institutional
controls.

at the Site. The- mgm‘mneﬁ of paieni{a BXPOSHIES WS- determmed by c:em;)amg eaimmies o c‘amo#aiwﬁ CRANGE T oks
io-the-National Contingenoy-Plan-INGR) riskrange-(40-440-10% and-non-cancer-hazard-indicas (His o the profestion

goatolt-

Und-er Gurrant- ia'ad -5e-Hhe- p@%ent«»aﬂy exposﬁd pewla&}em at-gng- ammd— tn& Srte A Gensawa%wely aﬁm!4“ﬁ‘=‘d te-

e@n&emﬁwely aoaumed -ée- 964 the SETR-A%- +er em«em end HEE- &x&ept tha% eeeh of-the-15-prop
Ml(w»}ﬂﬁﬂ\'r (1 ﬂ%er"; Labivg

exeﬁedaaﬁe §i- 800 mg#kg {béEPﬁ\ R&g«eﬂ 2. ﬁeﬂ-{‘ sidential- ssrﬁem'ag le\»tee-; G- gmat«er %ha'a 25 persen& p ebae h-éy

...‘ id = S

Lot Recsptor LORC Medium
Gurrent-Ues:

4 | Visitors Lead Soil

68 | GConstructon-worker Lead Seit

70 | Construction worker-Hespasses - Lead Seid

aculdoorworker-visiiorns
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Lt Receptor SORE Medium
Future Use:
1 | Visior—child Lead
58 | indos mr" +{vaperinirusion ToEwisnes
81

indosrworker-vaper-htrusion)

Cutdoorworker, HBspasser.-

ﬂw f+ndmg& of ihe- éLERA +den%rf ed-the- potmn&al--@r--&nampteb@ eﬁelog@al

Ho.qoaoif (‘AH!‘! miuué»

sk howmvmr -o-additional ecrdog}eal
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Tosummarize the risk assessments, response actions are being evaluated for unacceptable human health risks, which
will address copper (Lot 63}, lead (Lots 1, 61, 62, 63, 64, 65, 68, and 70), VOCs (Lots 58 and 68), and naphthalene
(Lot 62) contamination, and the response action for these contaminants and areas will consider the potential ecological
risk identified in the SLERA for Lots 67 and Let-6889, which are currenfly undeveloped and represent the oniy
potertially significant acologival habitet at the Site.

The SLERA svalusted risks fo lerrestrial recepiors ol the Site, although litie habitat exists for wildlife or soil biota, The
SLERA identified concentralions of VOGs, $V0OGCs, metais pesticddes and PCBs sbove screening levels in shallow
soils from across the Site, indicating a potential for seslogical risk to one or more receptors. The SLERA did not sacgount
for existing surface barrsrs (pavement and buildings) thet pravent the potentisl ecological risks prasented in the
SLERA. Most of the excesdances were in the seme lofs as dentified human health COPCs; however, fwo lots - Lols

7 and 83 - were identified that are currenty undeveloped and present a potential for ecciogical rigk but no human
heaiih risk. Ecological PRGs were thus developed basad on these two lots,

Remedial Action Objectives

Medium-specific remedial action objectives (RAOs}) have been developed to mitigate potential site-related health risks,
and corresponding General Response Actions (GRAs) have been identified that could potentially satisfy the RAOs.
The medium-specific RAOs focus on the specific areas and regulated substances to which exceedances of USEPA’s
target risk criteria are attributed. RAOs were developed for wastes, soilffiii, groundwater, scil gas and sewer water as
follows:

Wastes

Secure or remove wastes to the extent practicable to prevent human and ecological exposures.
Prevent uncontrolled movement of wastes (i.e., spills and free-phase liquid) to environmental media.
Minimize or eliminate human and ecological exposure to waste materials.

Remove or minimize ¢hemicals of polential concern (COPC) concentrations and eliminate human exposure pathways
to COPCs in soil/fill and fill material.

Remove or minimize chemicals of potential ecological concern {COPEC) concentrations and eliminate or minimize

Prevent or minimize off-site transport of soil{fill containing COPCs to minimize the potential for interaction between the
Site and the Passaic River.

Prevent or minimize potential for leaching of COPCs to groundwater and surface water from soil/fiii and fill.
Groundwater

Minimize contaminant concentrations and restore groundwater quality.
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Prevent exposure to COPCs in groundwater.
Prevent or minimize migration of groundwater containing COPCs.

Prevent or minimize discharge of groundwater containing COPCs to surface water to minimize the potential for
interaction between the Site and the Passaic River.

Soil Gas-

Minimize contaminant levels in sources of COPCs in soil gas that may migrate to indoor air.

Sewer Water

Prevent exposure to COPCs in sewer water and solids associated with a release from the inactive sewer system.
Minimize concentrations of COPCs in sewer water (inactive system).

Prevent or minimize discharge of sewer water COPCs to surface water to minimize the potential for interaction between
the Site and the Passaic River.

Preliminary Remediation Goals

PRGsPreliminary remediation goals (PRGs) are chemical-specific, quantitative goals for each medium and/or exposure
route that are intended to be protective of human health and the environment and meet RAOs. PRGs were developed

reasonably anticipated future use, background concentrations, analytical detection limits, guidance values, and other
available information to aid in defining the extent of contaminated media and enable remedial action cost estimation.

Preliminary Remediation Goals for Wastes

Wastes will be remediated via removal from the Site.

Preliminary Remediation Goals for SciliFi

COPCs or-CORECs that have unacceptable risks/hazards, as identified in the BHHRA and SLERA, and/or exceed
ARARs as described above are identified as chemicals of concern {COCs) that are-camied-through-to-the FS-and-will
be the focus of the remedial alternatives presented. PRGs for COCs associated with unacceptable hiurnan hesith risks
listed in the RIR ae-s: : b

o Laad—B00 molkg
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In addition, RCBs lead-and-PRGs were developed for additional constituents (FCB-1260_benzene-wers-_arsenic and
benzolaipyrene] identified as soilffii COPCs because R! results indicated levels of these GORCsconslituents exceed
ARARs (NJDEP Non-Residential Direct Contact Soil Remediation Standards [NRDCSRS)).

The RRGs-for-thess-CO0s-eraSLERA identifed numerous constifienis with concentrations exceeding Ecological
Sereening Criteria. Ecological PRGs wers derived for Lots 67 and 69, the ARARs{(MBRCERSHwo undeveloped
paresis. and were based on the lowsst value among ESC, human health RBC, and ARAR taking into consideration
iypieal histoncaliurban fill concentrations for melals and PAHs.

«—Benzens - Smgkyg

Preliminary Remediation Goals for Groundwater

Groundwater in some wells contains contamination above ARARs. Site-related COPCs that exceed ARARs are

identified as COCs that aracariad through o the S and will be the focus of the remedial alternatives. The groundwater
COCs and-the-respactvewilh PRGs are as follows:
VOCs
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Preliminary Remediation Goals for Soil Gas

Soil gas concentrations attributed to COCs in soilffill present unacceptable human health risks to future indoor workers.
PRGs for soil gas are the same as listed for TCE, total xylenes, and naphthalene for soil{fill.

Preliminary Remediation Goals for Sewer Water

The remediation goal for sewer water at an inactive portion of the northern sewer line (Manhole 8) on Lot 1 is removal
followed by reduction of foxicity, mobiiity, or volume (TMV:), Remedial alternatives will address the contents of
Manhole- 8 (water and solids) and the accessible pipe with the wastes.

Alternatives

Initial alternatives were developed for wastes, sollfill groundwaler, sewer waler, and soil gas. A preliminary screening
svaluation of assembled slternalives was performed including a genseral evaiustion of effectivensss, impiementability
and cost for each initial alternetive. The siternatives remaining after preliminery screening for detail analvses are listed
below,

Waste Alternative 1 —— No Action

Under this alternative, no action would be taken. This alternative is retained for comparison with the other alternatives
as required by the MER:National Contingency Plan {(NCPF), Under no action, remaining source materials at the Site
would be left in place, and no means of securing the materials to prevent future release to the environment would be
implemented. The ne-astion-aliernativeNo Action Alternative has no capital costs over the 30-year project life; and
would incur only costs related to the five-year reviews required by the NCP, estimated to have a net present value of
$98.00015 500

Waste Alternative 2 ~- Removal and Off-Site Disposal

This alternative consists of the transfer of wastes into appropriate containers or transport vehicles for off-site recycling
or disposal, along with proper closure of USTs by removal. The means for disposal of the various wastes would be
determined during the remedial design. Upon removal of contents, the USTs would be removed in accordance with
New Jersey tank closure regulations. The present worth cost of this alternative is $7421,602,000 for 30 years.

Soil/Fill Alternative 1 - No Action

Under this alternative, no action would be taken. This alternative is retained for comparison with the other altematives
as required by the NCP. Under no action, new deed restrictions and other institutional controls would not be
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implemented, and future use of the subject areas would be unrestricted except that existing NJDEP-approved
institutional and engineering controls would remain intact.

The No Action ai%ama#we/\liemat ivg has no capital costs over the 30-year prOJect life; and #s
incur only costs are-inch frelated fo the Waste Altarnative yatesi
ihe NCP estimated fo haw a net present vaiue of $49 OCO

Soil/Fill Alternative 2 — Institutional Controls and Limited-ActenLNAPL Removal

For this alternative, deed notices would be recorded on all 15 lots. Existing deed notices would be revised to reflect Rl
results and existing engineering controls for applicable lots. Fencing would be maintained and enhanced as appropriate
in order to limit unauthorized access to the area and prohib!t future use of the area in a manner which may expose
human receptors to unacceptab!e risk. Y sota 3 smenis-foramn-conshuctinn{is- ~VBROE
;)arr«ers and#ez easwe GF- ac:twe dﬁpr SH }z.at SR syntems {6 ;}r&\/en% mdee»r vaper mtrua}eny -@hg- e*@suﬂng futu'e HES:

w#huas&eﬂa&%%@tner inst!tJtona comro -Eqde evist nq zsnmq and ocal orcfmances a350CH ated Wi ih use of éhe
Site which would also be rev;ewed and mod!ﬂed as appropnate to ensure comphance with the objectlves of thls
alternative. Ne-aite :

WW@&%W%lnstltJtonai conérols mclude aCCess 'est'ct!ons to ba determned during remedla

design) and will refiedt the ongoing business operations at the Site,

SoilZfill with LNAPL will be excavated and disposed off Site under this altemnative, LNAPL in sollffill agsociated with the
USTs is addressed under waste alitermatives. A predesign investigation will be completed to further refine the exient of
LNAPL in soiffill. The present worth cost of this alternative is $233.000 for 30 years,

Soil/Fill Alternative 3 — Engineerng-and-Institutional Controls, Enginesring Controls and NAPL Removal

Under Alternative 3, the affested soil- erhote-1,-58. 61,62, 83, 64,85, 88,-and 70same institutiona! controls and LNAPL
remaval listed under SoifFill Alternative 2 would ba malemented QGlll‘lll containing COCs wou!d be Ieft in place and
would be addressed by engineering controls (cover system) and institutional controls-{des .
tha-assouated tnaccaptable-nsic-Seis. Sollfill presenting potential unacceptable ecoiog!cal HSkS on Lots 67 and 69
would also be addressed by these controls. In addition, the bulkhead aigngthe Fassaic Risswould be reinforced or
reconstructed, as appropriate, with new sheet piling or shoreline revetment in order to minimize the potential for
interaction between the Site and the-fiversyriace water.

For-bols 8462638485, 88 and 70 there-is-The areas with potential Unacceptable rigi-assosiated with-outdosr
WORKETS- expooed to «s{mcemra%ron& i %he fop-2-feet-of-soll-or-Fom-subsurface-soil-moved-lo-the-suface-during
¢ & 8 sosi" i woqid be capsed EX|st|ng deeé%&ees%@aas

%&me D ng- Ehe remeeba! -design;- éheae surfaaessu’face cover would be !nspected r:fu ing ’emed desian to
determine their-suitabiliby-to-be-used-as-a-cover-Some-arsas-off the existing paverent-may-need-repaired:

A mgl&!ay&r E-insh- asphalt sag} 5-cover snder-meets the objeclive of this alterative. Hewever -a-59ih-gover-may-be
B0 5 & annearderm Existing bullding floor slebs in contact with soilfill 15 incorporated into the
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cap, I a building is demolished in the future and s floor slab removed, & new surface barrier could be warranted at
that location,

The use: of existing pavement as surface cap would reduce the amount of material resources as encouraged under
Region 2 Clean & Graen Policy. Using existing asphall or concrete pavement reducss the envircnmental footpring of
ihe remedial action.

The existing bulkhead along the riverfront consists of various materials (e.g.. steel, wood, concretel) and varies in
condition from poor/failing to good, with the wood bulkhead sections generally in the worst condition and the steel and
concrete sections generally in the best condition. A geotechnical investigation would be reguirednecessary for both
bulkhead enhancement process options. Ferfhere are iwo process oplions for the purpeses-oithis-FS cenebulkhsad,

qne process option is that weeéaf‘"ected buiihead sections wou!d be replaced with new sheet p!hng tied into the

auikh@ad 9rman%me'at W . pe-g Qnst'acted

The-secondThs second bulihead snhancement process option is shoreline revetment which would require sloping the
shoreline back and placement of an impermeable liner and R-6 or larger riprap-in-those-lacations-where-such-an

Both bulkhead enhencement aptions reduce the poterdial inferaction betwseen the Site and the Passaic River, Bells
G‘e}u b onlnarwnmoni »-My s e el pn e, thy nw#n«fal starn émm' 15 $p- C.ym st by B en&’\erg}r‘r{g g@@hr%"&éﬁ%
M@eﬁ%&&euoorcﬁ nation with the implementation_of the remedial action currantly being designed infor the
Lewerlowﬁr 8.3 miles of the Lower Passaic River-in-acsordanse-with-the-March-2018-Diamend-Alkal-OL2-ROD: may

ba regqned Currently, the OU2 remedial design antmpates bank- to bank sed!ment dredgmg W|th dredgmg offsets

bt o ; satrale: The present
(sheet p||e) or $a 2135 0?7,000 (% pra;)geowzem')ran ) for 30 years.

Soil/Fill Alternative 4 — Excavation-and-Institutional Controls, Enginesring Controls, Focused Removal with Off-Site
Disposal of Lead, and NAPL Removal

Institutional controds and LNAPL removal a5 described in SciliFil Altermnative 2 would be implemented under this
allernative. This allemative also includes the coverloap system described in SoliFill Allemative 3. Existing buliding
floor siabs in contact with soilffill is incornorated into the cap. If a buiiding is demciishad in e future and its fioor slab
removed, 8 new surface barrier could be warranted al that location.

The same bulkhead enhancaments for Soil/Fill Altarnative 3 are components of Soil/Fill Alternative 4.
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This alternative includes sxcavation and off-site disposal of lead-impacted scilfill around Building #7. Although the
axcavation is focused on lead, there are other co-located COCs that will be removed. The extent of focused excavation
wili be determined during the remedial design. The limits of focused excavation will be based on assessment of soilfili
COCs to be removed or managed to achieve cumulative cancer risk sstimates below or within the NCP risk range (104
fo 108, and the non-cancer hazard index (Hi) estimates are al or below the protection goal of 1 or to achisve ARAR
compliance. The excavation will bs backiilled.

Removalof ¢<)1i/’fail sliminates potential impactio q*oundwatersuurreo pr 'ﬂa*ilv Iocahzed ead ro*zcﬁntratmn\ Becaige

of tie exdent of sollfill soms of \muh
"UdLELe t=“;e 8%

Forthe 18- pUFposes- of-the FS. #;4 assumed that for- Lois'i 28.-81,62

VEHITeS- c;»f SO to Lem @swgeé ow l be- deeendan% 118 tlwslaanup levais- and the rasult& esf farther dmlmeat SR «du +n9

W&L&e&}gﬁ—aﬁé—pﬁ‘&f’ﬂ”mmh“”“ i bcavolioncowdauiands foad by o tgy inos-asuendot-iamnet
3 % A-Eamp Y 2 = s

h(a‘ﬁt-?—()ia wowd be mplefmnted auah F5- d-esd neim $0-BReHre- t':aat tns +u§um 958 ef the S‘N@ @e’as;si@nt w-ih. the
assumnptons-of- fhe- BHERA: The present worth cost of this alternative is $5.7447 575,000 for-30-years-

SalFEill-Aterngtve & Hot-Spel-Excavation-and Capping

Thisslter nat;wa@mames the- 9¥caw&m and- eﬁns te d wssal aapecta, ef So 'Hl A te'natw 4 o @ad-mpasted 0%

maaated Saoil- would be- 9¥ca¥a£ed a'ad -d;sp@aed offgile. Atwal "ois;mes of suilto- b@ 9xcavated w#l b@ d@p@nd@nt &
hm dete mmed s&amp @velv zmd the resulis ‘urihe dg! eneat{m d‘armg remedial-designand post-excavation

Eapatres i‘élnn '%v\é ok, JH‘I-'}H 3
doss-ast- iegmmgmmmw' o X
would-be-capped-to-address-the-asses ated -potential anacaspiab 9-hUman- nsa@h- nsk S@ds Qasssmm p@i@nﬁal
unacsepiable scologicsl-risks-on-kols-67-and-69-wouid-aiso-be-copped- Capping-unders-this-altematve-would-be-as

3 Sl HAAAQL\(V\W
1 RQ F‘"i 2V m §4. GR RQ and G
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dessribed: m -Seilfi Attematweé for . {sheel glle\ or_§6-inch-asphalt-cap-wit-assessment-of -existing-surface
: —Fhapress = altamatveis- 33,086 135 000 {geomembrane) for 30 years.

Soil/Fill_Alternative 65 - Institutonal Controls, In-Situ_ TreatmeniRemediation, Engineering Controls, and LNAPL
Removal

Under this alternative, the affected eedssotllﬂl would be subject to metmtmal and engineering confrols, ENAPL
remaval. and one or more ef-severairas igrnentable-and wa sioped-in-situ treatment methods. The specific
in-situ methods to be implemented for each lot WIH depend on the nature of the contaminants to be treated-and-selaated
inremedighdesign.,_

For the sollffill whare the primary COC is metais. stabiization/solidification would be the most applicable means of
treatment. Treatability studies and/or pilot studies-would-ocour-during-remedisl design.test(s] are waranied lo
datarmine the most effective binding agent and mixing ratio io freat site sciiffil].

After completion of stebilization aclivitiss, the treated areas would be capped as described under Solliill Alternative 3.
Note that due to the increase in soilffil voiume inherent with this approach, along with the nead to cap freated solls it
may be necsssary to remove and properly dispose of the top 12 o 18 inches of soilffill prior to treatment, 50 that the
slevation of the final surface does not changs.

For the soils where organics are C0Cs, so mixing with a chemical oxdant, such as a persuifate or hydrogen
peroxide, is considered an applicabls in-sifu frasiment approach. Treatabiiity studies and/or pilot testis) are warranted
io determine the most effective oxidant For arees where lead and organics ars both prasent above target
concentrations chemical oxidation could be followed by stabilization,

After completion of slabilization activities, the trealed areas would be capped a3 describad under Soil/Fill Altemative 3.

As part of this alternative, an asphalt cap would be placed on Lots 67 and 69 to address potential ecological exposure
associated with COCs in surface saiisscilifill on those lots.

vith-ott : sald The asphall cap construction will be implemented-such-ac-dued
rastnolions.-io-snoure- teat the futu'e Hee-of- the Stte is-consistent with the-assumptions-of the-BHHRA-The-presenst

Copenppmoharepon Bldoamobion 4 Sl 8odis
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G@qtg@s WO é femag Rteei T ;{ein):%{qtin 1 o&«mn o fene e
Mish-The-No-Action-altemative-coste-are-included-in- the Washs. A te'r:at ve-1-estimatss.
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contaminated with LNAPL under this alternative is as described in SoilFill Allernative 2. Institutional controls would be
imnlemented, as described in SollfFil Alternative 2. Enginsering controls as related fo the bulkhead are described in
SoliFil Alternative 3. The present worth cost of this allernative is $10.324.000 ishest pile) or $888100C
{geomembrans) for 30 vears.

Groundwater Allemative 1 - No Action

Under thig ¢
smpacted groung

aliernative-comsines the CEAThe No Action Atemative has no capital costs over éhe;éolvear proiect life and WRA
semponentewould incur only costs related to the fve-year reviews required by the NCP estimaled to have a nel present
vaiug of $38 800,

Groundwater Alternative 2 ~ Institutional Controls, Site Containment at River Edge and Monitored Natural Aftenuation

Groundwater Allemative 2 includes placement of instiutional confrols on the entire Site with the natural degradation of

COCs in the aquifer by natural biological, chemical, and/or physical processes. interaction with the axisting

classification excaplion areas (CEAs) and well restriction arsas (WRAs) would be coordinatad with NJDEP along with

LSRPs and responsibie parties for tese controls CEAs provide notive that groundwalter 1

designated use requirements, and the WRAs proribi the install | use of wells for notab ;

ihe desionated area, Buring remedial design, groundweler samples ¢ coliected, analyz ed and :e;:ened tc update
shallow fil and deaphn-asse tolthu-polentaloscumanse-olMibib-processus-was-ank-conduciod-se-parbal-the

Biehs-mdicated-by-Rl- reeultr---m--gweeral groundwater quality, Updated results will be used for mstitulional controls.

Penodin monitoring and reporkng to demonstrale compliance with the resirictons would be requred, msravad

A verlical sheel pile ba'*ier woud be ro*z\tructed alunq the river's edqe as g meens of *edurinq the ooteniia fo*
nteracﬂon between d 2 2 £ & d

Groundwater-meniloring-¥ : £ : : : : o RGERG

SHEHES g ";@r‘ o mié,-miﬁﬁj mu"nE?A Jesg: ;‘ sFerreh e ,-mfi e, Finnd ooy : bl :—m o S e SHEL .:; PLY: ol H-m_é i
ol adivees Bl e S e ;:v' doardin ey onf 1-.5»: ‘."‘3?‘3 SYE 300 )“«‘.4 b pami st 'f‘wm g ')‘ Ae ;:—-( 4 mf q‘i")’\ P Eg% r;mw w» %f" re dbe

astadation .“’*%&eﬁe@" sndwetermaniorngasdsar-br-apprpats: !fH!\PLse sixsepsed-n S|te groundwaten
¢ Fot L : it nrasant-worth-costoi thisaitemative . :

30-years-
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eurfaee%terrver Sheet pllrng %&r&.-wettewcu be constructed to the top of an underlyrng confrnrng Iayer most

likely the glacial lake bottom silt deposits with a depth fo be determined during remedial design, The sheel pifing is not
mtended lo address geotechnical ssues related to property redevelopment o to enhance the stuctural stability of the
current bulikhead.

An gssessment of e gotentisl sccurrence of MNA processes was ot conducted as part of the Bl However, g5
indicated by Rl results benzene, ethvlbenzene, TOE iciuens, vinyl chioride, m p-xviene 1.4-dioxane, and selenium
congentrations wers iowsr for the February 2018 svent than prior svents, Decreasing organic congenirations would be
consistent with the cccurrence of nalural allenuation processes. Additionally, dissolved oxygen and redox polential
fisid measursments and the presence of abundent iron and manganese represent conditions that are favorabls for
nafural anaerohic biodegradation of benzens toluens ethvibenzens xylenes (BTEX) compounds.

Groundwater monitoring focused on MNA nrocesses during the remedial design is included in this altemative, O g By
Grumdwutu ”torntun'm wi d he nen‘orrnud to confinm that the"e e l nrucus"e" are ()(CJI’FI ‘t(i ah y

latron o’r atidrtonn qrnued» ter rnonrt

The present worth cost of this altemative is $4 821 000 for 30 years.

Groundwater Altemative 53 ~ Institutional Controls, Site Containment at River Edge. and Pump and Treat

Allernative 3 combings the institulional conbrols and verdical bamer wall slong the river's sdge described for
Groundwater Alternative 2. and active remediating site groundwater o achieve ARARs. Additionally, between 15 and
20 sxiraction walls wouid be instaiiad throughout the site in order to recover both shallow and deen groundwater
impacted by organics and melals, Extracted groundwater would be pumped 1o a new groundwater freatment facility, io
be constructed at an appropriate location on the property. The vertical shest barrer wall would reduce volume of nver
water being recovered and trseted by extraction wells. The sheet piling is not intended to address geotechnical issues
related to proparty redevelopment or to enhence the structural stability of the current bulkhead

The number of extraction wells, pumping rate. and individual processes to be utilized for freatment will be delerminad
during the remedial design. The present worth cost of this alterative is $15.575 C00 for 30 years.

Groundwatsr Allemative 4 - Institutional Controls and In-Situ Remediation

: rals described for Groundwater
AIternatrve 2. Addrtronalty, impacted groundwater would be subject to in-situ remediation. The objective of this
alternative wauid-bais to reduce COC concentrations in groundwater, eventually restoring groundwater quality.
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The lateral extent of the remadial sffort would depend on the cleanup goals for the aquifer and whether the effort would
be 2 "hot-spol” freatment {including the UST excavation water and areas where measurable non-agquecus phase liguids
(NAPLs) in groundwater are ohserved) or & broader effort o treal groundwater containing COCs above PRGs. Although
COCs include inorganic constituents which are largely associated with 30/l and tend fo be less amenable fo in-situ
remediation effors. and although treatment of relatively low concentrations away from the hot-spol aress would be
extremely insficient. this aiternative is a broader effort io treed sl groundwater containing COCs abovs FRGs, USTs
and associated LNAPL-impacted soilfill are addrassed in wasle stermatives, and other LNAPL-impacted soilffill are
addressed in sol/fill sllernatives,

Fror prganic S0OCs, the most
wging. Pilet- and ben

appropriale frealment aoatoarh ] nd reaaents Tor slie o “()LE
affects o in-sili eatment e-ncludes-"hot-5ps

measuable NARLS in- gmundwa%e; a'«eebse'»ted cormbined-vith- i‘ 'ENA nreufadwaﬁer A&ema—éwe 3}-

. omnmle il ey svmoend Lilemivs e mifiy brosbanont somblompte dwnl: edn ht\mx I ; :h- 4 £l nmel s
£ QIR , : treatings ~biospargiag,

s

Spss Rt anbetakesetio-toslng-wonichbo-roguirad-oo-pactslde-ren gq,v Jos grela-detormino-tho-mast

4 4. £ = b gl g o o ﬁ“inFﬂ‘gpg-y » gk v b £ »yﬁa |l o rmnisinby g st
T r"t@ ks Bt~ s * g ka"i"')

afinelo-gumin. a&aiﬁ-}a{ﬂ%@&t may limit eﬁectlveness and may need to be assessed

in historic fill-_and bacause they ca'mot he dest’oyeci bui only manqed in form or become attached to particies. As
described in the RIR; {Section 7} fill material is present in surface ssils-and subsurface sail/f] throughout the Site. This
material is considered “historic fill” as it complies with the NJDEP definition of historic fill. TheRi-didDafining the fraction
of impacts associated with natural conditions, nre-placement of conteminated il or & releasels) was not inslude-a
studvan Rl objsetive. For the nurposes of this FS injsetion of an iron sulfide amendment to aliscate metalsform metal
suifide complexes in the sol/fill is assumed

Additional _groundwater io--historic-fii-or-historcalsampling and for-cuwrment--operations—at-the-Site.—Melal
GOGsperiomance of treatability studies would be addressed-vis-institutional-contiols-listedrequired as part of the
remadial design lo evaluate and select the most cost-effactive means for addrassing bofh organic and inorganic
constituents in groundwater including means of reagent delivery fo the subsurface and evaluation of tidal influences
on that delivery, Chemical oxdation is generally preferred over reductive dechiorinalion due fo the presence of arsenic
and tha likely decreese of arsenic mobility with increasing oxnidation state, Th v doas nol efimi
for instituonal conlrols or reduce their exwented duration. The prasant worth cost i
30 years.

Groundwater Allernative 5 ~ Institutional Controls, In-Silu Remedistion and Targeted Pump and Treal

This allernative combings the institutional controls of Groundwater Altermative 2 with the in-situ reatment aspects of
Groundwater A|temative 2 Thien bt l‘: b «l- ~li~.«i 5}1 dhre rmw& few im~+:¢n¢i :w«l prarabrole e el g plasiy
rrmeden st T ;»mmm«f woitivgnehol hs-aliorativeds s‘I"l 506 000 for 30 u.z:ag;{’j for L;quadjea*;t ;3orti(;.r;g afthe

Slte and the DL,E"’EL) and treat aspects of Sroundwater Allernative 4 for domqrad ient nortions of the Site.

As with Groundwater Altematives 3 and 4. the extent of groundwater to be addressed and the swecilic means for
addressing would be determined during the remedial design, including additional groundwater sampling and the
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periormance of reslability studies Uinder this currently envisioned hybrid aporoach, in-sifu remediation would be
focused on the udgradient pordion of the Site, targeting melals in the shallow fill unit and organics in both the shallow
il and deep units. As above a means of chemical oxidation for organics and fixation of metals is assumead. Chamical
oxidation is generally preferred over reductive deshlonnation due fo the prasence of arsenic and the likely decrease of
arsenic mobiity with increasing oxidation state. The present worth cost of this alflernalive s $19.453 000 for 30 vears.

Groundwater Alterative § — Instifutions! Controls, Site Containment ai River Edge, and Focused In-Situ Remediation

This alternative combines the institutional controls and vertical barrier components of Groundwater Alternative 2 with
ihe focused in-sifit treatment of VOU contaminated groundwaler,

Undating of groundwater quality during the remedial design is includad in this allemative. Ongoing groundwater
monitoring would be performed under institutional controls to confirm thal this alernative continues o be orotectve of
auman heaith and the environment As part of the moniloring program, the installation of additional groundwater
monitoring wells may be appropriate. The present worth cost of this alternative is 58 788,000 for 36 years

Seswer Water Allernative 1 - No Action

Under this alternative, no action would be ia@rken" This allernative is retained for comparison with the

{0 prevent fulure mieaﬁa o the ﬁawsmmmem woiild be umniemea‘ttad Seworiaterllomative.d

Ldeed '1 ol o diy A 3 bef b fanioen Thain oodt i odinym 1 sedio) 4.f, e g g s antdba flaen cndl oprabic
selpediisalh bR $eritic Wik ] ’ spasiaannsdh bt

B HEENLMTES [ Mf‘D Lindesng-ostios-fhewatarandsaidsadhe inui@*v iedsactioneoisanatandansesiatodidng

wigild-beiaiinolane A - RG-S ARG-0E-5 00 54 the-matensis-de B sonb-Subise.pal PR 15Y ndmasmenbasdadid-he

wmplemanied--The No Action aJéema@veAltematve has no capnal costs over the 30-year prOJect I|fe -and- and wouid
mcur only costs related fo the five-year review soig-2 g-nstimates ;
alternative has noreviews required by the NCP, ast ”sated tc hava a net presentvalue of 315 5@0

Al SLIlaa g

Sewer Water Alternative 2 — Removal and Off-Site Disposal

This alternative consists of the transfer of the water and solids into appropriate containers or transport vehicles for off-
site treatment and/or disposal. Liquid materials would be pumped into drums and transferred to an appropriate facility
for treatment and disposal. Remaining solids in the manhole would be vacuumed into a drum and disposed of in an
appropriate solid waste landfill. Upon removal of the contents, the interior of the manhole and associated line would be
closed in place by pluggingffilling. The present worth cost of this alternative is $26,2086C 800 for 30 years.

Soil Gas Alternative 1 — No Action

Under this alternative, no action would be taken. This alternative is retained for comparison with the other altematives
as required by the NCP. Under no action, no measures would be taken to protect future indoor workers from exposure
to organic soil vapors. Existing NJDEP-approved institutional and engineering controls would remain intact. The No
Action alternaiiveAlternative has no capital costs over the 30-year project life; and five-year reviewwould incwr only
costs ars-nsluded-nrsiated lo the Waste-silerative-estimales-Thus - tis-sltermative-has-nofive-year reviews required
oy the NCP estimated to heve 8 nst present value of $23 30,
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Soil Gas Alternative 2 — Institutional and-Controls Air Monitoring or Engineering Controls {existing occugied buiidings)
and Sitle~Wide Engineering Condrols (future buildings)

This alternative consists of establishing or enhancing deed notices and/or CEAs en-the-afsctedoissiie-wide to provide
certain restrictions upon the use of the property. Such restrictions_{instiutioral controls} would require that prior to
existing buildings being occupied in the future, a building-specific assessment of sub-slab soil gas and/or indoor air
quality would be performed, and if needed, some means of protecting the future occupants of such existing buildings
from vapor intrusion risks would be implemented. Additional restrictions would require that future new construction
include a vapor barrier or other approprlate means of seahng the ground surface underneath the new building slab-
Thepresentworth-costolthis-alte wars of installation of @ sub-slab denressurization system
Ongoing indoor air monitering or miligation actons wo\sld be feq\nred in certain occupied bulldings to confirm previcus
assessment resulls and fo ensure the indoor workers ars protected, dus fo the presence of VOCs in groundwater
above NIDEP Yagor Intrusion Screening Levels {ViSks) in cerlain shallow monitoring welis.

Qf élrus att@maiwe ig- $205 Q@Q fer é@ yeara

The pressnt worth cost of this alternative is $338 000 for 30 vears,

Soll Gas Altsrnative 3 ~ Instifufionel Cordrols, Site-Wide Engineering Confrols (fulure buildings), and Air Monitoring or
Enginsering Contrals and in-Situ Remediation of SoiliFill (exsting occupied buildings)

Thig aiternative includes the site-wids institutional conirols and conlinued air monitoring of engingering condrois for
axisting occunied and future buildings as described for Soil Gas Alterative 2,

In lisy of air monitoring and engineering controls {subsurface depressurization svslem 8BRS for existing occunied
bulldings this allernative inciudes in-sity remediation soilffil containing TCE | fotal vlenes and naphthalens above
target remediation gosis, In-situ remadiation of the designated soilffll would be performed as described under SoilFi
Alternative 7.

Ongoing indoor air monitoring or mitination actions would be recuired in certein cooupied buildings to ensurs the indoor
workers are protecled dus to the presence of VOCs in groundwater above NIDEP VISLs in certain shallow monitoring
wells, The present worth cost of this allernative is $1.895 000 for 30 vears,

Soil Gas Allernative 4 - Institutional Controls, Site-Wide Enginesring Condrols (Tudure buildings), and Alr Monitoring or
Enginesring Controls and Removali Of-Site Disposal of Soils (exsling cocuped buidings)

This sltermative includes establishing or enhancing institutional conbrols as described for Soil Gas Allernative 2. 1In lisu
of air monitoring end enginesring conireis (S308) for existing occupied buildings, this allemative includes removal and
off-site disposal soils eontaining TOE total xvienes and naphthalens above targel remadiation goals, Removal of the
designated sails would be performed a3 described under SoiliFi] Allermnalive 5.
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Qngoing indoor air monionng or mitigation actions would be regured in certain occupied buildings o ensurs the indoor
workers are protected dus fo the presence of VOCs in groundwater above NIDEP VISLs in certain shaliow monitoring
wells, The present worth cost of this alterative is $3 880 000 for 30 vears.

Soil 3as Altermative 5 - institutional Controls, Site-Wide Enginesring Controis (future buildings). and Air Monitoring or
Enginsering Controis and Ex-3ity Treatment and On-Site Placement of Soll/Fil {existing occunied buidings)

This alternative congists of establishing or enhancing institutions! controls as described for Sail Gas Altemative 2. In
iieu of air menitoring and enginesning controls (35BS for existing occupied buildings, this altemative includss ex-giu
ireatment and on-site placement of soll/fill contaming TCE total xvlenes and naphihalens, Removal, treatment, and
replacement of the desiunated soilffill would be performed as described under Soill/Fill Altemative 8.

Ongoing indoor air mondoring or mitigation actions would be required in cerfain occupied buildings o ensurs the indoor
workers are profected due fo the presence of VOOs in groundwater above NJDEP VISLs in certain shefiow moniforing
weiis, The present worth cost of this altemnative is $1.933.000 for 30 vears.

Comparative Analysis of Alternatives

relative to one another. To compare the alternatives, ratings of poor, fair, good, or excellent {iow, madium, or high for
costs) were assigned to each of the evaluation criteria used in the analysis of the alternatives.

Waste

In terms of overall protectiveness, compliance with ARARs, long-term effectiveness, and reduction of TMV,
Alternative 2 (removal and off-site disposal) is rated better than Alternative 1 (no action), which rates poorly in each of
those categories. In terms of short-term effectiveness, implementability, and cost, Alternative 1 rates better as no action
is taken. Aliernaiive 2 would need fo be combined with a soilfill alternative addressing LNAPL -impacied sollffill not
associated with the USTs.

SoilfFilt

Compliance with chemical-specific ARARs for some COCs may not be feasible due to the nature of the soil/fill. Up to
15 feet of NJDEP defined historic fill exists beneath the Site. The sources of fill are unknown. As fill placement occurred
over a more than 30-year period, the sources and thus physical and chemical properties could be different. The fill
material consists predominantly of sands, silts, and gravel along with man-made materials such as brick, pieces of
concrete block, wood, glass, and cinders. The fraction of each material in the fill varies across the Site. Whane-C0G

d Iatal TRV 0

anditionsorhistanod : o

RGO

mphance with-shemicalspecific- ARARs regardlsss of alternative.

In terms of protectiveness, compliance with ARARs, and long-term effectiveness, Alternatives 3 (cap and bulkhead
enhancement), 5-thot-spotd {focused excavation/disposal with capping) and &5 (in-situ remediation) rate better
compared to the remaining alternatives, with Alternative §5 rating the best among these criteria. Alternative S also
rating bettsrbast for reduction of TMV by treatment. However, Alternative §-doesd rates the worst for implementability
and short-term effectivensss. Alternatives 2 through & will be disruptive to the industnal park’s businesses The northem
portion of the Sile is extremely congested with ongoing business activilies and also provides the only vehicle access
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point. Allermative 5 reatment areas in the northemn portion will cause significant disturbances io businesses as reagent
deiwerv to the ¢ubsu face Wt” 'equre the use of either large diameler augers, which may not sliminalecapping needad

ael-the-chemical- s-{RRGskbe feasivle due fo underground ulilities, and closely spaced injsclion
nomte due io the retat;vety shatiow depth of impasts, f additional iniections under Allemative 5 are warranted business
disruption would occur again,

Alternative 1 (no action) would not meet the chemical-specific ARARSs since no action would be taken. Alternative 2
(institutional controls and iimited-actienlLNAPL removal) would not meet chemical-specific ARARs other than as
provided by institutional controls. AltsratvesAlternaiive 3-5—and-8 would comply with chemical-specific ARARs

through capping of soilfill, and Altemative 4 would offer belter compiiance with the chemical-specific ARARs andwould
mestthan the PRGsother allematives since gome contaminated soilffill would be freated contained-ar-removed from
the site. Chemicabspesific- ARARo&lte Stab lzaton/solldiﬂcatmn methode for metals {Alternative 4-{axcavation-and
off-site-dispasald) would : ; not meet ARAR-for-ths

Allermative-2rateslocation- and action-specific ARARs are met by Allernatives 2 through 5. None of the Alternatives
gliminate the need for instilutional controls.

Alternatives 2 through 5 rate the best for minimizing human and ecological exposure to soil/fill and preventing off-site
transport of soil/fill containing COCs. Not including the No Action alternative, Alternative 2 (limited action) rates best
for short term eﬁectiveness implementability, and cost Alternatives 3 through &% provide gi mi'ar Iong term

treatment.

Alternatives 2 through &5 have similar long-term egeratisn-and-mantenanse{O8&M} obligations through institutional
controls. Other than No Action altemative, none of the soilffill alternatives reduce these obligations to less than
30- years assumed in the FS process.

Two ontions are presenied Tfor the enginesring controls along the river, .e, bulkhead enhancements, including sither

sheel plle or geomenmbrane/riorap to repiace aporoximately 800 feel of missing or deteriorating bulkheads along the
river. Both approaches wouid meet the RAD of minimizing off-site transport of soilffill cordeining COPCs to minimi
ihe poteniial for interaction betwsen the Site and the Passaic River, The two approaches would have gir
inplementebility, with the geomembrane/niorap epproach having a lower cost.

Groundwater

Groundwater Alternatves-3-through-S-are-similasAilernative 4 lin-sity remediation; rates the best in terms of overall
protectiveness compliance with ARARs Iong term effectiveness and reduction of TMV, with A‘te*nati\;ea 3 'pump and
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and treat 85 a significant remedy component, which will likely extend the timeframe Tor schisve the goal of groundwaler
restoration, parkoulary with respectio metals in groundwater within sol/fill. Allernative 8 offers compliance with ARARs
with In-situ treatrmant end institutional controls, Alternetives Z and 6 rank highest forimplementabiiity. Three alternatives
{Altermnatives 2 through 5} rate lower for implementability dus to the challenge of addressing metals in groundwater
within-seiffith-For-reduction-of TMV,-Allerative-8-fin-situ}-rales,_potental business disruptions, andior the need fo
dasignate & significant portion of the property for construction of a new treatment facility. The handing of treatment
reagents also lowars the short-term effectiveness rating for Allematives 4 and 5. The vertical barrier waill alternatives
address the offsite movement of groundwater better in-the-than other alfematives which depend on actve conirols
{i.e., pump and freat).

Alternative 2 {oarrier wall and MNAS and Alfernative € (barrier wall and “ocused h-aitu\ 'ate weii fo* short —terml;e@aua@
Qeienha%ews&aﬂteﬁseffectvehesa {impiementation risks are trested- : 3 :

primarily_associated with construction hazards of installing the barmer wall slong the river) and implementabilily,
Alternative 1 would not meet the chemical-specific ARARs since no action would be taken. Location- and action-specific
ARARs are met by Alternatives 3 through &6.

Alternatives 4 and & rate the lowest for environmental sustainability because of the resources expanded to manage
river water which is not a sile-related media.

In terms of the-implementability-and-cost, AllemativesAltermative 2 finshtutional conirois)-and-3-{MNA}rate-the-rales
tha best fcllawed hy Aiten*aaf!\;a 8, wh|Ie Memaih%@e%a—hmen&}%@&esmtemah“es 3 through 5 rate the worst.

: : Ge-Alternatives 2-4tarsugh-8, 4 and § have
similar Iong—term O&M obligations through |nst|tut|onal controls- and long-term groundwater monitoring, whereas

Allernatives 3 and 5 have sqastant al long-term ccsts 85500 atad with oserahc=*a and maintenance of pumnp and treat

in the FS process- Un(-iw A«»i@'aaéwss 3-thisugh-5-{pending MNA-suitabiity determination), although .t i possible that
the source (LNAPL) removal sctivities inciuded in the waste ahd a(‘ il aternatives may reduce cerfain O&M
obligations related to greundwater-organic COCs s ; i ssarsover time.
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hance-with-ARARs; é-lmgﬂterm-e sotiveness-with

Sewer Water

In terms of overall protectiveness, compliance with ARARs, long-term effectiveness, and reduction of TMV,
Alternative 2 (removal and off-site disposal) is rated better than Alternative 1 (no action), which rates poorly in each of
those categories. In terms of short-term effectiveness, implementability, and cost, Alternative 1 rates better as no action
is taken.

Soil Gas

Al soll gas allernatives {except No Action) rate well for compliance with ARARSs, as potential risks associated with soil
gas are directly addressed through g monilonng and engineenng controls for both existing accupled bulldings and
future construction. Alternatives 3 through 5 rate highest for protaclivenass and long -term effactivenass, as they includs
provisions to directly address soilffill associated with polential vapor intrusion risks at oocupied buildings. Only
Allernatives 2 and & provide reduction of TMY through treatment, although Allermnative 4 mayv provids freatment if
removed soilfill is determinad to be hezardous Alternative 2 (instititional and enginesring controls] rades best in fermis
of shortterm effectiveness implementabilily, and cost.
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1. INTRODUCTION

This Draft Feasibility Study Report (FS Report) describes the performance of the feasibility study (FS) at the Riverside
Industrial Park Superfund Site (the Site) located in Newark, Essex County, New Jersey (Figure 1-1). The FS was
conducted in accordance with the Administrative Settiement Agreement and Order on Consent (ACO) (Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 [CERCLA] Docket No. 02-2014-2011) and prepared
on behalf of PPG Industries (PPG). The FS conducted under this Settlement Agreement is subject to approval by
U.S.- Environmental Protection Agency (USEPA)._
The Feasibility Study was prepared in accordance with USEPA’s Guidance for Conducting Remedial investigations
and Feasibility Studies under CERCLA, Interim Final, Oclober 1988 (Office of Solid Waste and Emergency Response
[OSWER] Directive Number 9355.3-01) (heraafter referrad o as the Remeadial invastigation/Feasibility Study [RIFS)
Guidance). The F3 containg remedial silematives thet have besn evaluatad by USEPA as a basis for delermining an
appropriate cotrse of action for the Site in order to profect human health and the environment.

The FS Report represents the third and final deliverable in the FS process and builds upon the two previous FS
deliverables for the Site. The Remedial Investigation Report (RIR) (Woodard & Curran, Inc. [Woodard & Curran], 2026)
along with the risk assassments provide data cofiected in the remedial investigation (R} for the development of
remedial alternatives in the FS,

The initial FS deliverable is the Identification of Candidate Technologies (ICT) Memorandum (Woodard & Curran, ing.
Wooderd-8-Lursan;-2018a). This ICT Memorandum constitutes Task 5 of the Statement of Work contained in the ACO.
The ICT Memorandum is an initial analysis of potential candidate remedial technologies that were considered later in
the FS process as potential components of remedial alternatives for the Site. It includes an initial evaluation of available
information on the performance, relative costs, applicability, effectiveness and implementability of the candidate
technologies.

The ICT Memorandum was prepared prior to the completion of Rl data collection and preparation of the Baseline
Human Health Risk Assessment (BHHRA) (Ramboll US Corporation [Ramboll], 2020a) and Screening Level Ecological
Risk Assessment (SLERA) (Ramboll, 2020b). The ICT Memorandum was submitted in September 2018 shortly after
Rl Phase 1 was completed. Information on site conditions gathered during Phase 1 provided the basis for the ICT
Memorandum. The ICT Memorandum was revised based upon USEPA comments (October 31, 2018 and April 3,
2019) and discussions between PPG and USEPA. The June 12, 2019 ICT Memorandum was approved by USEPA on
July 17, 2019,

The Development and Screening of Remedial Alternatives Technical (DASRAT) Memorandum (Woodard & Curran,
2019b), the second FS deliverable, was also prepared and submitted to USEPA prior to the completion of the RI
including the risk assessments. The DASRAT Memorandum further refined the candidate technologies from the ICT
Memorandum using site characterization information and USEPA’s comments on the ICT Memorandum. The DASRAT
Memorandum was submitted to USEPA on August 28, 2018. USEPA provided comments in November and December
2019 on the DASRAT Memorandum and responses were submitted to USEPA. USEPA conditionally approved the
August 2018 DASRAT Memorandum on February 27, 2020-

with the condition that USEPA comments be incorporated info the FS. The FS Report builds upon the information
presented in the DASRAT Memorandum, incorporates updates based on additional information and changes in site
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conditions since the preparation of the DASRAT Memorandum, and presents a focused evaluation and comparative
analysis of remedial alternatives.

1.1 Purpose of Report

This FS Report develops and examines remedial action alternatives; and presents a remediation strategy to address
risk and hazards that exceed applicable risk management criteria or standards and are attributable to site-related
constituents in environmental media at the Site. Remedial action alternative development and screening considered:

e Site characterization results inciudmg the findings of the human health and ecological risk assessments, as
presented in the #{RIR} (Woodard & Curran, 2020);

e Federal and State regulations that are applicable or relevant and appropriate requirements (ARARSs);

e Preliminary remediation goals (PRGs)/remedial action objectives (RAOs); and

e Nature and extent of impact at the Site.

This FS Report further evaluates, refines, and analyses the remedial alternatives presented in the DASRAT
Memorandum.

In accordance with USEPA protocols, this FS Report provides information for decision-makers to compare alternatives
and develop a Proposed Plan identifying the agency’s preferred alternative and the rationale for itsthe preference. After
consideration of public comment, USEPA will issue a Record of Decision (ROD) setting forth the selected remedy.

1.2 Organization

The remainder of the FS Report is organized as follows:

e  Section 2, Background, provides an overview of the physical and ecological setting of the Site, chronicles the
site's ownership and operational history, and summarizes the results of activities conducted in support of the
RIFS.

e Section 3, Objectives and Requirements of Site Remediation, provides an overview of remediation
requirements based on Rl results, and related site-specific PRGs/RAOs, ARARs, and General Response
Actions (GRAs); and identifies areas and volumes to be remediated.

e  Section 4, Identification and Screening of Technologies and Process Options, identifies and screens process
options based on effectiveness, implementability, and relative cost; and provides a general description of
selected process options considered for remedial action alternative development.

e Section 5 Development and Screening of Alternatives, presents remedial action alternatives that have been
developed from the retained process options.

e Section 6, Detailed Analysis of Alternatives, presents an analysis and comparison of remedial action
alternatives identified in Section 5 based on seven evaluation criteria. The remaining two criteria, State
acceptance and community acceptance, will be evaluated in the ROD.

e Section 7, References, provides references used in the preparation of this FS Report.

Tables, figures, appendices, and attachments support the text and are referenced where appropriate.
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2. BACKGROUND

The following information is from the RIR (Woodard & Curran, 2020) and provides a site description, an overview of
the site history, and a summary of previous environmental investigations and removals performed at the Site on behalf
of responsible parties through the New Jersey Department of Environmental Protection (NJDEP) Site Remediation
Program (SRP) or via independent actions performed by USEPA. The results of the 2017-2019 USEPA CERCLA Rl
are also summarized in this section.

21 Site Description

The Site is a 7.6-acre active industrial site, previously owned by Patton Paint Company until 1971, and located in
Newark, Essex County, New Jersey (Figure 1-1). After 1971, the Site was subdivided into 15 parcels/iots, and is
identified as the Riverside Industrial Park (RIP). The lots in the northern portion of the Site have Riverside Avenue
addresses (Lots 1, 57, 58, 59, 60, 69, and 70), while the lots in the southern portion of the Site have McCarter Highway
addresses (Lots 61, 62, 63, 64, 65, 66, 67, and 68). Both Riverside Avenue and McCarter Highway border the Site to
the west along with a segment of railroad track adjacent to McCarter Highway {Figure 2-1). Vehicle access is from
Riverside Avenue. Much of the surface area of the Site is covered by buildings or pavement. The Passaic River and
tidal mudflat border the Site on the east side. A steel, concrete, or wooden bulkhead provides a retaining wall along
most of the Site adjacent to the Passaic River; however, the bulkhead has fallen into disrepair in some locations and
is collapsed in several sections. Recent site observations indicate a combined sewer outfall pipe under the area of Lot
63 has collapsed, causing subsidence and a collapse of a section of the bulkhead.

There are 14 buildings at the Site with five of the buildings being vacant (Buildings #6, #7, #12, #15, and #17). Atthe
time of the FS, Buildings #1, #2, 43, #8 #10, #13, #14, and #16 had ongoing business operations, and a small garage
building (Building #19) was used for storage by the occupant of Building #13. Portions of Lot 64 and former Building #4
had vehicle dismantling activities during some of the FS activities. Surface waste piles on the south portion of the Site
and asbestos-containing materials within Building #7 were removed by USEPA during the RI but are not part of the FS.

2.2  Site History

An 1873 map from Atlas of the City of Newark indicates that most of the Site was reclaimed from the Passaic River
with imported fill. An 1892 Certified Sanborn Map suggests that some filling occurred in the late 1800s; however, the
major filling events at the Site occurred from 1892 to 1909. The origin of fill material at the Site is unknown. Boating
docks shown on the north and central portions of the Site in 1892 suggest some placement of fill and reclamation of
land from the Passaic River occurred. Most of Lots 57, 61, 62, 63, 64, 66, 67, 68, and 70 were within the footprint of
the Passaic River with the Triton Boat Club operating a dock area on the north side of Lot 60. By 1908, most of the lots
had been created via filling and land development and included Patton Paint Company structures, a hotel, and a boat
club. Portions of Lots 57 and 70 remained part of the Passaic River in 1909 but were created by placement of fill prior
to 1931

Detailed descriptions of the site’s ownership history, operational history, historical activities, documented releases, and
previous site investigations are provided in RIR Sections 1.3 and 1.4. Highlights from those descriptions are provided
below.

e PPG housed paint and varnish manufacturing operations from approximately 1902 to 1971. PPG’s operations
involved current Lot 1 and Lots 57 through 70.
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e Frey Industries, Inc. (Frey) occupied Lots 1, 61, 62, 63, and 64 from 1981 to 2007 when operations ceased.
Frey warehoused, packaged, repackaged, and distributed client-owned chemicals. Jobar operated on a
portion of Frey's leased property between 1979 and 1982 before its assets were acquired by Frey in 1983.

e Baron Blakeslee, Inc. (BB!) was a sub-tenant of Frey since the early 1980s. BBI occupied Lot 61 for product
distribution, warehousing a variety of chemical products, and analysis of various chemical blends and waste
samples. They also reportedly used Building #7 (Lot 63) as a laboratory, Lot 62 for drum storage, and Lot 68
as a common truck and tanker parking area. Purex (BBI's parent company) was acquired by Allied Signal.
After a series of mergers and acquisitions, BBI became part of Honeywell International, Inc. (Honeywell) in
1998. The City of Newark currently owns Lots 58, 61, 63, 64, and 68.

e Universal International Industries was identified as conducting various manufacturing operations on Lots 1,
63, and 64. No specific information was located regarding its manufacturing activities.

e Samax Enterprises (Samax) occupied Lot 1 from 1999 to 2011 when operations ceased. Samax stored
various raw materials on-site and manufactured various chemicals under the brand name Rock Miracle. An
industrial company 29 Riverside, LLC currently occupies Lot 1. (The property is currently owned by Hatzlucha
on Riverside, LLC}..}

e HABA International, Inc. (HABA) occupied Lot 57 from at least 1982 until 1988. Davion Inc. (Davion),
successor to HABA, currently operates on Lot 57. (The property is owned by Plagro Realty, Inc.) HABA and
Davion manufactured nail polish remover and related products. Acupak, Inc. was a sub-tenant of HABA on
Lot 57 from at least 1987 to 1988 and conducted packaging for HABA.

e Roloc Film Processing (Roloc) occupied Lot 60 from 1985 until 2008 when operations ceased and
manufactured foils.

e  Gilbert Tire Corporation occupied Lot 60 since at least 2015 (following Roloc’s occupation) and is the current
occupant. (The property is owned by Shefah in Newark, LLC.) There is no manufacturing equipment. Used
tires and wheel rims are stored until transferred off property.

e Chemical Compounds, Inc. (CCl) is the listed owner of Celcor Associates, LLC and occupied Lots 62, 66,
and 67 from at least the early 1990s and are the current owners. These companies manufactured hair dyes
and other personal hygiene products. Beginning in 2015, Teluca began operating on Lot 62. Teluca packages
and distributes hair dyes, hair color, and related ingredients to hair color marketers. The facility includes a
laboratory for completing hair dye research, offices, and warehousing.

e Gloss Tex Industries, Inc. (Gloss Tex) occupied Lot 69 from 1879 to at least 1989 when operations ceased.
Gloss Tex manufactured bulk nail enamel, lacquer, and related cosmetic products. Gloss Tex leased the
property from Industrial Development Associates/Corporation (IDA), who currently owns Lot 65.

e Ardmore, Inc. occupied Lots 59 and 69 (following Gloss Tex’s occupation) since 1982 and is the current
occupant. (The properties are owned by Sharpmore Holdings, Inc. and Albert Sharphouse.) Ardmore, Inc.
manufactures soaps and detergents on Lot 59 and stores empty drums on Lot 69.

e Monaco RR Construction Company stored railroad rails, cross ties, and spikes on Lot 70. Following their
operation, Federal Refining Company (Federal) occupied Lot 70 from 1985 to 2007 when operations ceased.
Federal was a scrap metal recycler, specializing in recovery of precious metals. The current tenant is Midwest
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Construction Company. Material and equipment used by the company are stored and maintained at the
property. (The property is owned by the Estate of Carole Graifman.)

Since 1971, at least +211 documented spills and releases have occurred at the Site, and the Site is subject to at least
seven New Jersey Industrial Site Recovery Act (ISRA) remediation cases under NJDEP environmental regulations.
Prior to 1871, a vapor cloud released in 1969 from one of the resin reactors in the former PPG Resin Plant
(Building #17) ignited, causing a fire/explosion. No discharges to the sewer system or the Passaic River are known to
have occurred during this incident. Resin material bumed and several process tanks failed during the fire, thus releasing
their contents, as discussed in RIR Section 7.2.

Numerous environmental investigations and NJDEP-led remedial actions have been completed on the Site prior to
initiating the USEPA CERCLA Rl in 2017. The previous areas of concern (AOCs) identified on individual lots were
described in the April 2015 Site Characterization Summary Report (SCSR) (Woodard & Curran, 2015). The previous
AOCs were investigated during implementation of the NJDEP-led Rlis. References to “exceedances” in this section
pertain to the specific standards and criteria available at the time of previous investigations and remedial actions which
may not be equal to the Project Action Limits (PALs) evaluated for the USEPA CERCLA RI or ARARSs cited herein.

2.3 Previous Investigations

As summarized in the SCSR and RIR, numerous environmental investigations and NJDEP-led remedial actions have
been completed on the Site prior to initiating the USEPA CERCLA Rl in 2017. Applicable results were considered in
the FS in evaluating remedial action areas. The sections below provide a summary of previous investigations.

231 Lott

Lot 1 (1.229 acres) contains current Buildings #2 and #3 (Figure 2-1) and former Building #4. Building #4 and a portion
of Building #3 were demolished in 1982 after a fire. Buildings #2 and #3 are interconnected and have a common
basement.
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Lot 1is a New Jersey known contaminated site associated with Acupak Inc. (ISRA Case #88484) and Samax (ISRA
Case #E20110199). The Samax case is still active as ISRA Case #£20110199, the only remedial action proposed was
for historic fill and included the implementation of engineering and institutional controls to address soilffill contamination
and a historic fill classification exception area (CEA) for groundwater. The historic fill CEA indicates arsenic, iron, lead,
manganese, and sodium concentrations above the NJDEP Groundwater Quality Standard (GWQS) are a result of
historical fill. Samax is awaiting direction from USEPA on implementation of the remedial actions under New Jersey
Pl #563216.

As-ofased upon November 2018 ohiservations, the property has tenants with ongoing commercial activities. Refer to
RIR Section 1.4.1 for details and previous investigations.

232 Lot57

Building #10 is on Lot 57, which is 0.42-acre (Figure 2-1). The entire surface is paved or under a building. As-«fBased
ypen November 2019 observations, the property has ongoing industrial activities.
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An acetone spill occurred in 1988 which resulted in acetone-impacted soilifii! being removed from Lot 57 by HABA.
Although the post-excavation soil/fiii results reportedly indicated that no volatile organic compound (VOC)
contamination existed, tabulated results or laboratory reports had not been located in NJDEP files. l-s-assumpadihat
this-NIDEP-lod-remediation-is slosed

233 Lot58

Buildings #15 and #15A are located on this Newark-owned property which has an area of 0.2523 acre (Figure 2-1).

Former Building #23 was removed between 1979 and 1987. As-siBased upon November 2019 observations, the
property is vacant.
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As described in the SCSR and RIR, AOCs pertaining to environmental conditions were identified at Lot 58 in 2009 by
Newark's consultant (PMK Group, Inc. [PMK]/Birdsall Services Group [Birdsall], 2009).

Following NJDEP regulations, six AOCs were investigated via a surficial geophysical survey, soil borings and sampling,
and groundwater sample (temporary well point [TWP]) collection from soil borings. Historical {2009) groundwater
samples from TWPs indicated concentrations of metals, VOCs, semivolatile organic compounds (SVOCs), and
pesticides above the NJDEP GWQS. These soil and groundwater results were considered in the RIR and FS.

The USEPA inspected tanks in Building #15 after precipitation water was removed from the building to determine if
hazardous material was present in the building during a Time Critical CERCLA Removal Action. The tanks were
determined to be empty. There were also no visible signs of contamination in the 2 inches of water remaining in the
building floor, and sample results received later confirmed that observation. USEPA then determined that there were
no hazardous materials present and, therefore, Building #15 posed no threat to human health and the environment
(USEPA, 2011). Refer to RIR Section 1.4.3 for previous investigation details.

At the completion of Rl field activities (February 2019), the interior aboveground storage tanks (ASTs) and one exterior
AST are still present. The small security building at the site entrance has been damaged by fire. Surface debris piles
are present on the lot. Portions of the property are used for parking by employees from other lots.
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234 Lot59

Building #14 is on 0.405 acre on Lot 59 (Figure 2-1). As-afBased upon November 2019 shservations, the property has
ongoing industrial operations.
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No environmental investigations have been identified at the property. As summarized in the RIR and SCSR, several
spills have been associated with Lot 59. Documentation of the specific locations of the spills/releases has not been
found.

235 Loté0

Lot 60 is 0.703 acre and includes Building #1, and during the RI, had ongoing commercial activities (Figure 2-1).
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The property has been subjected to a NJDEP-led remediation. The Site is identified as Roloc/Color Enterprises
(P1 #467682) with investigation activities occurring in 2009 and 2017. Applicable results from these investigations were
considered in the CERCLA RIR and FS.

Following these investigations, First Environment, Inc. (First Environment) (consultant to Responsible Party)
determined that no further action (NFA) was required for the soil and a CEA for historic fill impacts to groundwater. The
historic fill CEA indicated mercury, arsenic, aluminum, chromium, iron, and lead concentrations were above the NJDEP
GWQS. The Responsible Party is awaiting direction from USEPA on implementation of their Remedial Action Work
Plan (RAWP) (First Environment, 2017). Refer to RIR Section 1.4.5 for details on previous investigations.

236 Lotél
Lot 61 is 0.265 acre and includes Building #6 (Figure 2-1}, and during the RI, the property was vacant.
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No investigations have specifically addressed potential environmental impacts on this lot. The deed notice filed by the
property owner (City of Newark) indicates there is potential for encountering contaminated historic fill beneath
Building #6. The concrete building slab is identified as an engineering control. The Responsible Party associated with
the deed notice is Honeywell, successor to BBI. The deed notice identifies contaminants associated with the historic
fill as being VOCs and metals. The New Jersey Pl number is G0000005586. RIR Section 1.4.6 provides details on
Lot 61 previous investigations.

237 Lot62

Two-story Building #8 is located on Lot 62 (0.492 acre). iBasad unon November 2019 observaiions, the building
(Figure- 2-1) was occupied by a commercial tenant.
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In 1998, IDA (property owner) received an NFA determination from NJDEP related to CC! operations. In 2008, an
investigation including the collection and analyses of soil and groundwater samples was conducted on behalf of CCl
(Whitman, 2012b). The soil samples were considered to be representative of historic fill (Whitman, 2012b). The status
oitheceselsuncerain based on NJDEE fles Refer to RIR Section 1.4.7 for previous investigation details.

238 Lot63

Lot 63 is 0.541 acre and contains Building #7 and the former Building #7A (Figure 2-1). The City of Newark is the
property owner through foreclosure and as-efbased upcn November 2019 observations, the property is vacant.
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A 2010 Building #7 AST inventory by USEPA indicated 10 empty ASTs on the second floor and 93 ASTs (79 empty)
located on the third floor. Beginning in late 2011, USEPA started the process of the solid residue removal from the
tanks. The majority of the tanks were empty. The tank contents varied from a “caramel-like” substance to a hardened
material that required chipping. Simultaneously, USEPA began the process of removing basement liquid and sludge.

In early 2012, Floor 2 and Floor 3 tank work along with basement liquid/sludge removal was stopped due to USEPA
budget constraints. In October 2012, Hurricane Sandy caused flooding at the Site. USEPA reported that the basements
in Buildings #7 and #15 were flooded after the hurricane. In May 2014, the removal of Building #7 basement liquids
and sludges resumed and was completed in August 2014.

The (2008) soil analytical results indicated exceedances of total petroleum hydrocarbon (TPH), VOCs, SVOCs, metals,
and polychlorinated biphenyls (PCBs) above NJDEP criteria. The petroleum fingerprint analysis performed on the
groundwater sample indicated the presence of mineral spirits and diesel fuel/fuel oil #2 (PMK/Birdsall, 2009b).

Two moenitoring wells (ERT-2 and ERT-3) were installed in 2011 on Lot 63. Benzene was the only compound reported
above NJDEP GWQS in Lot 63 groundwater (Lockheed Martin, 2011). These monitoring wells were not located or
observed during the RI. It is unknown whether the wells were properly decommissioned.

A 2008 deed notice identifies two areas beneath the footprint of Building #7 on the north and east sides as being
potentially impacted by historic fill, with the building slab acting as an engineering control. Honeywell is the Responsible
Party for maintaining the engineering control. The New Jersey Pl number is GO000005586.

In 2017, USEPA initiated an emergency response action to remove debris and biohazard labeled medical waste
scattered on the ground (USEPA, 2017). Dumping continued in 2019 on Lot 63. Refer to RIR Section 1.4.8 for previous
investigation and remedial action details.
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239 Lotéd

Former Building #5 and Building #12 are on Lot 64 (0.934 acre). The City of Newark is the current property owner
through foreclosure (Figure 2-1). As-aBassd upon November 2019 abservations, the property is vacant.
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Building #5 was demolished in 1982 along with Lot 1 Buildings #3 (northern portion) and #4.

Subsequent to a 2009 inventory, USEPA planned to remove the 10 USTs. The contents were removed, but due to
structural integrity concerns, only two tanks were reportedly removed and soil sampling via test pits was undertaken
by Tetra Tech Inc. (Tetra Tech) in 2012. A black viscous light non-aqueous phase liquid (LNAPL) sheen/fiim was
observed in several test pits. Because of data quality issues, no usable results were generated from the test pit soil
samples. No formal underground storage tank (UST) closure reporis have been identified; however, USEPA
documentation indicates that 2 of the 10 USTs were removed by USEPA (USEPA electronic correspondence,
January 13, 2012).

The October 2009 “The Passaic River Mystery Oil Spill” (Case #09-10-29-1320-36) was attributed to ASTs in the
basement of Building #12. According to USEPA documents, the source of the spill was identified at low tide when a
pipe discharging the spill was observed. The pipe was sealed, stopping the release. The pipe that discharged into the
Passaic River was traced to a catch basin. An oily substance in the discharge was observed in the catch basin; a sewer
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pipe from Building #12 was observed to discharge into the basin. The discharge from the Building #12 sewer pipe
resembled the spill material observed in the Passaic River. Section V.16 of the ACO states that USEPA traced the
source to two basement tanks in a vacant building located on Lot 64 that had recently been connected to a storm sewer
by a hose. Based on its investigation during removal activities, USEPA expressed the opinion that contents of the two
basement tanks appeared to have been intentionally discharged into the sewer. The sewer line was plugged and tanks
secured by USEPA.

As described in the SCSR, a 2009 Preliminary Assessment Report (PAR) for Lot 64 (Weston, 2008) was completed.

Samples were collected by Birdsall (PMK/Birdsall, 2008b) and USEPA (Tetra Tech, 2010a, 2010b and Lockheed
Martin, 2010a, 2010b). As part of the Lot 64 investigation, there was one monitoring well installed (ERT-1/2011) on
adjacent Lot 65. Benzene and methylene chloride were the only compounds reported above NJDEP GWQS in Lot 65
groundwater (Lockheed Martin, 2011).

In conjunction with the surface waste removal on Lot 63, Lot 64 surface debris and waste were removed by USEPA in
2017 and 2018. Refer to RIR Section 1.4.10 for details on previous investigations and remedial actions.

2.310 Lot6d

Lot 65 is a 0.289-acre vacant lot (Figure 2-1). Based upon historical aerial photographs, PPG records, and Sanborn
maps, there were no buildings situated on this lot.
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No environmental investigation reports have been found which were completed specifically for this lot; however, in
2006, a groundwater sample was collected from a soil boring on Lot 65 for limited parameters. Lead and 4-chloroaniline
were detected above NJDEP GWQS at TB-7 (Whitman, 2012a).

Surface debris piles were present in June 2015 along with a vandalized office trailer. Additional surface debris piles
were observed in July 2015 indicating an active dumping area for construction and miscellaneous debris. Surface
debris and waste were removed by USEPA in 2017 (USEPA, 2017). The office trailer was removed in 2019.

2311 Loté6

Lot 66 (0.345 acre) contains vacant Building #17 (Figure 2-1) and former Building #17A. The property is currently (July
2015) in bankruptey. A small building was located west of Building #17 designated on drawings as Building #17A.
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An unknown liquid was released to the Passaic River on January 9, 1992 as a result of illegal dumping. CCl was
reportedly pumping the contents of a pit into an open lot (NJDEP Case #92-1-9-1027-18).

A July 1992 release to the Passaic River was reportedly caused by the failure of an industrial sewer line. The release
likely occurred in the vicinity of Lot 66. The release was described as a blue/purple dye, wastewater liquid with aniline
being a component. The location of the sewer line breach was not found in historical records.

One soil boring (SB-COMP) was advanced in May 2008, and a subsurface soil sample was collected and analyzed
from the boring. TPH was detected at 1,400 milligrams per kilogram (mg/kg) and polycyclic aromatic hydrocarbons
(PAHSs) were not detected (Whitman, 2012a).

A 2010 vapor intrusion investigation of Building #17 was performed because of a tetrachloroethylene (PCE) spill on
Lot 68. The conclusions indicated that the results for the Celcor Building/Building #17 did not exceed NJDEP vapor
intrusion screening limits.

Three TWPs were installed on Lot 66 and grab groundwater samples were collected in 2006. NJDEP GWQS
exceedances of isopropylbenzene, chromium, and lead were identified northwest of Building #17 (upgradient, TB-4
and TB-5). NJDEP GWQS exceedances of carbon disulfide, benzo{a)anthracene, benzo(a)pyrene, chrysene,
fluoranthene, pyrene, chromium, and lead were identified at TB-6 located downgradient of the wastewater AST. One
monitoring well (MW-2) was installed and sampled in 2008 and is identified as Rl existing Well E-2.
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In July 2015, surface debris and waste piles were present and removed by USEPA in 2017 under an emergency
response action (USEPA, 2017). CCl Monitoring Well MW-2 is present on the east S|de of Bu;id!ng #17 (Lot 66) and
was evaluated and sampled during the RI. This well is E-2 in the R ¥ neilie f s |
unslearbased-on-NIRER recorde-Refer to RIR Section 1.4.11 for previous |nvest|gat|on deta|ls

2.312 Loté67

Lot 67 is a 0.394-acre vacant lot owned by CCl (Figure 2-1). According to USEPA, the property went through bankruptcy
proceedings. A small building with unknown use exists on the eastern side of the lot adjacent to the Passaic River.
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According to public records, Lot 67 could be the location of the pit mentioned in allegations of CCl's 1992 illegal
dumping on an open lot (NJDEP Case #92-1-9-1027-18).

The southwestern portion of Lot 67 is under a groundwater CEA and deed notice with engineering controls to address
groundwater impacts and soil contamination related to historic fill and a Lot 68 PCE spill in 1987 (RIR Figure 1-3).
Honeywell is responsible for maintaining the CEA as well as the engineering controls. The New Jersey Pl number is
G0000005586.

Soil samples were collected in 2008 from Lot 67 with several metals and SVOCs detected above USEPA Regional
Screening Levels (RSL) (industrial) or Impact to Groundwater Soil Screening Levels (IGWSSL) (Whitman, 2012a). Soil
data obtained from the three borings indicated that TCE (up to 0.13 mg/kg), lead (up to 950 mg/kg), mercury (up to
0.18 mg/kg), and benzo(a)pyrene (0.58 mg/kg) were detected.

In July 2015, surface debris piles along with abandoned equipment were present. USEPA removed these piles in 2017
under an emergency response action (USEPA, 2017). Refer to RIR Section 1.4.12 for previous investigation details.

2313 Loté8
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Lot 68 is a 0.534-acre vacant lot owned by the City of Newark (Figure 2-1). Former Building #20, referred to as a shed,
was located along the southern property line of this lot. The majority of the property was covered with asphalt based
upon June 2015 observations. During PPG operations, two naphtha ASTs with 5-foot-high dike containment walls were
present along with a 1,400-square foot (SF) drum storage shed (Building #20). The naphtha AST area is currently
overgrown and covered by a debris pile. In 2019, vegetation was removed from the former AST area by a City of
Newark tenant.
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A PCE spill occurred in 1987. Delineation of the spill-related contamination was performed and a cleanup plan
developed (Dunn, 1990, 1991, and 1992). Soil was removed from the lot in Aprit 1992. Post-remediation soil sampling
was conducted in 1995 (Rust, 1995).

Lot 68 is a New Jersey known contaminated site (NJDEP Case No. 88434). A deed notice with an engineered
asphalt/concrete cap is present related to shallow soil impacts of arsenic, lead, PCE, trichloroethene (TCE), and zinc.
There is also a groundwater CEA covering cis-1,2-dichloroethene (DCE), trans-1,2-DCE, PCE, TCE, and viny! chloride.
Honeywell is responsible for maintaining the CEA as well as the engineering controls. The New Jersey Pl number is
(50000005586. Details on Lot 68 previous investigations and remedial activities are in RIR Section 1.4.13.
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2314 Loté9

Building #13 is located on Lot 69. Lot 69 is the northern most parcel with a size of 0.326 acre (Figure 2-1). The property
is currently owned by Sharpmore Holdings, Inc. (Sharpmore). Old, inactive Ardmore tanks are located to the north and
south of the building. The small garage building along the river is currently used for storage (Building #19).

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00066



A

A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

B

In 1989, three areas of potential environmental concern, including a drum handling area, the loading dock area, and
the tractor trailer product transfer area, were identified and excavations were completed with visually contaminated soil
removed. Confirmatory soil samples were collected from the excavations. The Responsible Party’s (Gloss Tex) post-
remediation soil samples collected from the three excavation areas indicated petroleum hydrocarbon (PHC) and base
neutral (BN) concentrations below New Jersey standards at the time (AccuTech Environmental Services, 1989).
A negative declaration affidavit was submitted to the NJDEP in November 1989 indicating no additional remedial
measures were warranted. Refer to RIR Section 1.4.14 for previous investigation details.
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2315 Lot70

Building #16 {Figure 2-1) is on Lot 70 (0.456 acre). As-ofBased upon November 2018 observations, the property has
a commercial tenant.
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A Responsible Party (Federal) spilled an unknown quantity of nitrocellulose in 1990 and released hydrochloric acid gas
in 1993. Federal assessed groundwater quality in 2001. Groundwater contained elevated concentrations of acetone
(14,000 to 29,000 milligrams per liter [mg/L]), barium, and lead above the NJDEP GWQS. The occurrence of acetone
was attributed to an adjacent property (Lot 57 — HABA acetone release).

Other assessments, investigations and remedial action at Lot 70 began in 2001. According to the 2008 RAWP (TRC
Environmental Corporation, 2008), the NJDEP agreed to list the groundwater CEA contaminants related to historic fill
(arsenic, barium, cadmium, lead, and zinc) for Lot 70 and directed Federal to list benzene as a site chemical of concem
in the CEA. The CEA for Lot 70 was reportedly established on March 30, 2010 for an indeterminate duration.

was recorded on December 4, 2014, restricting the Site to non-residential use only and incudes engineering controls.
Refer to RIR Section 1.4.15 for details on previous investigations and remedial actions.

Eoldde-tnsttutional-and-Brgleossing-Gonlals

Dhevpdipmes of By s 15 Lgaidbaties dhn s Snif, . SEEIN A'jj‘iu_‘\_ j 41-. Jen doi lF"AE'._Z_D Y_‘S‘ RN [y 3 i‘. 1 -“['.:'_w o It %@n EwR :iv-iuto] i
(f‘\i:.'i}‘\z Iy :« Py u&}h.ﬁ»-.«, { ."‘é,"'i plaond !h»:«ié‘ Tt of 9:« B l4‘ %6' IRy "@H{a WIS »m »-Y = '."‘?E -"‘Cf\“ s
PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME \* MERGEFORMAT | Apdi 27 June 8, 2020

ED_005342A_00003843-00069



A

Fo
A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

ek paeedor BEAINED Lo w»w‘gi,{'nih e B3 e oo o v e A e e P b sl st se o ed hoa s B BERENEDS cpeen
L i RGNS R ' i ¥ FE
b oo pred e eeborond b blag pleds s eoman s o

Sivictone Al O A docsan .Ev ,,l' A. BHAGBREGE ol o dy"n_a"wn BECRES ol Sme bond 3 in”!"'}"’:}ﬁwal sapetog Bl

PAGIEE A o o] tationaftha Ol

Ll HBEANIR Sarna e apaibine dionoben d

Lobgg

I ’){‘.'i‘?‘ s-istode O A vncsuaritiodie MADER s babalf of Redoo forl o 80 The SO budisstod sonn AR | y
oligeeie. whaeomprit pea i il denaned gninbaet: ~ ke Bl B SESERES ORI T S Wb ok s Len eayyeeniBion m
LHEHRE BTSN S Eaadacane el ;11;_ S 15, y 5 B, 3 %

¥ + ;
diteath et bbbty s iwrgl adall St OO B

batdd

sassontamisaiod
el O Ty cosbes el slnt o Lbrn il ol s e o i ()
s = {g-auidingah oS S otk

BRI o sdomed afis {

Thadood metion Bled b dhon pemps
[

ALY U A ANE ST P NT YN 1Y -ﬁ,;ij«ni son e o mendenndind Fon e
B S e ) o .

£
gl
sistodefilbeseath-Buldiaa 8 ol otédd
b ¥ g HEH e ¥ §

Tl oo Tiopts oaatash-1ith fescnedal b ddevoennsinll o)

: fa :
e ‘“'LEJ” Thepen baomdam s ol amm daoni ooy 3N 24 e t@]" T Simane fmae o E51 uwl,t« PO TATATATATATA TSN )

babdd

S-S dued-astive-ddenifice-bvs-arent-oi-babSi-bunecatr-the-looknbol Buldinu-#i-andhe-potrond-sost-sidess
H . H SRt
i mir\:; 36 deal H:: irvkp-'u\l:o 4 l-(?; inicdan ‘FEH‘ saaitdn L“E@‘H"J salk (\ﬁm: o i L 4 sond 1'"38” oot e

i bl DA:}F eyl Sty Fone cpvoiian bl ony Hoi o ‘}g.[ st kel Tlaw Rlows: Eopeays T9E o gomdom 14\‘!‘ EATRIATATRIAT NS T
i A= I S e Rt 3

The, ; Higmalkat Tapaderpapauadrnee SRt dondaot
T IS LT sigted-to-hi

bl PR e il st deals T Mo Lavsen I e sasiner o £26) SRS,

&)

e menminke S maintamin
RSROAGHE-H] A

batdd

Lok B8 bm o Blagy  desoomny lemeninn mosoboreipasdod w]g% EARI I S AL I X) SRANEY B demed omflme aanfly s smenemensof

4 Ty g TR i 7 i oA

gnnsadna it nersio-ca AP dpnt gﬁA 3 buiionas st ;MPMV v i Thern i

SRR 8 B ¢ el s = g 3 ; & = S B RS-

%{’{_}tmj‘wa o fob e el g YT W SR kT o trane. ST T 0 SN .Y S I M 9 &]""h [iz }: oinlapd 'Ci‘ig-w i M kT ) BN B e

5 ¥ g ¥ g g A i 7 i g - 3 T

epn e tind o oo o nyt tg)‘ depetblaen £ Fa B oo taam il s Sl o % Dkt %
S £ R 5 £

e diadnse Dt oo e T poy paeinenee o RPN B DG

Labih

orahasdese s o oin madpalen pag b pile mboapon s Baeiling Lo tlac nepble o Eong S0 Drain o (IS S whoreds o booab 0 T
e Ghe it 5 7 de-ste
ol de S dnomernanes s Inetist o nomernines 1aee b leags Plae IV FOAAIOUR (e blas o rieg srbian. af e SR o ﬁi&i—?—a‘ﬁi’}

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00070



A

Fo

A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

Lt 20 B L0085 [ymm s el abord oo d poesoaod b s ke b o gl S Cioaenrmbetde il doraatietino e
b s E 008 DE R upae-te wed-ranis i 3 e ~paelicting
el

E g F i) s ;
Sitsda-ssn-cesidentiabuso-onb-dn-tuosst 20l onainomuancontalsdd-dnehdhick aspbalboasn-aunidho-anling L
? w i Ll g RRaRag ? L ? ?

£ i

{-he-pemeiveie-msiricd-and-are-elled-n-dhe-dosd-nolie.
ie ) S ind F4 Wil

Physical Characteristics of the Site

_Surface Features

The majority of the Site (70 percent) is covered with impervious surfaces, such as asphalt (approximately 19 percent),
foundation and buildings {(approximately 27 percent), and concrete (approximately 24 percent). The remaining portion
of the Site is indicated to be pervious (approximately 30 percent) (Figure 2-3).

There are 14 buildings at the Site with five of the buildings being vacant (Buildings #6, #7, #12, #15, and #17). At the
time of the RI, Buildings #1, #2, #3, #9, #10, #13, #14, and #16 had ongoing business operations along with a small
garage building (Building #19) that was used for storage by the occupant of Building #13. The southern portion of the
Site is primarily vacant with four of the five unoccupied buildings located there. Former Building #4 was damaged by
fire and was demolished in 1982, a sub-grade concrete slab with concrete walls is currently present that was previously
used by post-PPG occupants as secondary containment for multiple ASTs and also for auto-dismantling activities.
Former Building #5 was also damaged by fire and demolished in 1982, a vegetated soil/fiil mound currently occupies
much of the footprint of the building. Debris/soil mounds are also present within a former AST dike on Lot 68 and on
the south side of Building #15 on Lot 58. These sail/fiii mounds are of unknown origin.

Smaller structures that are present on the Site include a vacant guard-shack at the entrance to the Site along Riverside
Avenue and a small concrete structure of unknown use on the eastern side of Lot 67.

Empty ASTs and/or process vessels are present on the exterior of Lots 58, 67, and 69. The empty AST on Lot 58 is a
remnant feature from PPG occupation.

At initiation of the RI, un-authorized surface dumping was prevalent in the southern portion of the Site. Under an
emergency removal action, these surficial wastes removed by USEPA in 2017 and 2018 included asbestos-containing
materials, household trash, construction debris, bio-hazard waste, and petroleum-impacted materials (USEPA, 2017).

The Passaic River borders the Site on the east side. A steel, concrete, or wooden bulkhead provides a retaining wall
along the eastern edge of most of the Site adjacent to the Passaic River. The bulkhead has fallen into disrepair in some
locations.

Surface Water Hydrology

An assessment of current topography and resulting surface water patterns at the Site was undertaken in the Rl (RIR,
Section 3.2). Approximately 15 percent of site surface drains toward the west (railroad tracks and Riverside Avenue)
while approximately 57 percent of the Site drains toward the east. The remaining area (28 percent) is occupied by
buildings or hydraulically isolated structures.

The Passaic River has a history of high water events. The topographic survey map of the Site (RIR, Figure 3-2A) has
ground surface elevations that range from approximately 6 to nearly 12 feet above mean sea level (AMSL). It appears
that 40 to 50 percent of the Site lies at an elevation of 9 feet below mean sea level (MSL) (which is designated by
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FEMA as the 100-year flood elevation), including Buildings #6, #10, #13, #14, and #16, and portions of Buildings #1,
#7, and #3. The top of the river bulkhead is between 6 and 7 feet MSL. This means water levels above 6 feet MSL
would cause high water at some portions of the Site, and water levels of 9 feet MSL would represent a 100-year flood
at the Site.

Geology and Hydrogeology

The Site consists of large quantities of fill material that were historically placed into the river and adjacent shore to raise
the surface elevation to today's approximate elevation, most of which was completed from 1892 to 1909. The majority
of the current lots that comprise the Site is located within the footprint of the historical Passaic River. The thickness of
fill material ranges in thickness from 6 to 15 feet. The fill material consists predominantly of sands, silts, and gravel
along with man-made materials such as brick, pieces of concrete block, wood, glass, and cinders. The fraction of each
material in the fill varies across the Site, however, most of the historic fill material at the Site is characterized as a
Loamy Sand or Sand Loam. Based upon historical maps, previous investigations, and data obtained during the Rl fill
material is present in surface sailssoil/fiil throughout the Site and in subsurface setisgaii/fill where historical filling was
conducted to reclaim land from the Passaic River. This material is considered “historic fill” as it complies with the
NJDEP definition of historic fill and, therefore, is impacted by chemicals and metals as shown by Rl data and NJDEP
historic fill designations. Historic fill may also have been impacted due to historical and/or current operations and recent
and illegal disposal. Lower portions of the fill are saturated as evidenced by groundwater depths that are typically less
than 6 feet below grade. A silt loam underlies the fill unit over the majority of the Site except in areas to the northwest.
The sources of fill are unknown. As fill placement occurred over a more than 30-year period, the sources and thus
physical and chemical properties could be different.

The silt loam is underlain by alluvium deposits. Two groundwater units were investigated: shallow fill and deep. The
primary groundwater flow direction in the shallow fill unit and deep unit is to the east toward the Passaic River.

Groundwater elevations are and were typically influenced by tidal changes which are greatest in areas adjacent to the
river. The tidal influences were observed in both the shallow fill unit and deep unit. Tidal influence appears to be greater
in the northern portion of the Site compared to the southern portion.

RIR Sections 3.3 and 3.4 provide details on Site geology and hydrogeology.

w5

Demography and Land Use

The Site is located within a designated “Dedicated Industrial Zone” allowing commercial and industrial uses and is sub-
divided into 15 properties. Currently, seven properties are in use and eight properties are vacant. Seven occupied
properties (Lots 1, 57, 59, 60, 62, 69, and 70) and three of the vacant properties (Lots 65, 66 and 67) are owned
by several entities, and the other five vacant properties (Lots 58, 61, 63, 64, and 68) are owned by the City of
Newark. The Site is partially fenced. Based upon observations during the Ri, 30 to 40 employees work in the several
businesses (warehousing/storage, distribution, or manufacturing) at the Site. There are no residents at the Site.

Surrounding properties include an abandoned petroleum bulk storage facility to the north of Lot 69; an auto
body/salvage business to the northwest of Lots 58, 59, and 69 across Riverside Avenue; a construction contracting
business to the south of Lots 67 and 68; and a residential neighborhood to the west of McCarter Highway. According
to historical maps, the adjoining properties to the north and northwest have been used for fuel oil storage, a retail
gas station, and a coal yard.
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Based on U.S. Census Bureau data, as of 2017, Newark's population is diverse with African American being the largest
group followed by Hispanic/Latino, together making up over 75 percent of the population. Median household income is
$34,826. Population density is 11,458 per square mile. English is a second language in almost 50 percent of
households.

Ecology

The Site is mostly paved or covered by buildings and is partially fenced. Because habitat is restricted, ecological
receptors on Site are limited to urban wildlife. Some pervious areas of the Site include opportunistic, low-value
ecological habitat that is primarily interspersed between the paved areas and/or buildings and foundations. This habitat
is in various stages of growth and/or regrowth due to disturbances from remedial activities. Several types of flora and
fauna are present on Site, although most are opportunistic or invasive species. Waterfow! are transient visitors. No
raptors or deer have been observed, and no wildlife (other than passerines) was observed during the site visit. Feral
cats are prevalent among the vacant buildings. There are no aquatic resources on Site. However, the Passaic River
and a tidal mudflat are adjacent to the eastern edge of the Site. The SLERA contains details on ecological conditions
at the Site.

v

Nature and Extent of Contamination

This section summarizes the nature and extent of contamination presented in RIR Section 4. In the assessment of
nature and extent, sample analytical results were compared to Rrojsst-Actionbevels-{PALs} or other screening values
such as hazardous waste characteristics. Exceedance of a PAL does not indicate an unacceptable risk to that media.
PALs are screening values that can help decision makers target a course of action prior to the risk assessment.

PALs for sciiffill were based on the lowest requlatory eritenia of. (D USEPA R3Ls for Resident Soil (May 20183 (23 New
Jersey Remediation Standards {Residential Soil) 7.260, or {33 New Jersey impact bo Groundwater Critena [(Novembser

2013

PALs for groundwater were based on the lowest regulatory oriteria of {1 LSEPA RSLs for Tap Waler {November
20177 (2 USEPA Maximum Contaminard Leveis (MOLs) {November 2017}, or {3) NIDEP GWOS (New Jersey
Administrative Code IN.JAC] 7:8C ~ danuary 18 2018}

Soil Gas PAL is based on the lowest requletory criteria of: {1} USERA Vapor infrusion Screening Levels (VISL:
Noverber 20151 Sub-Slab Soil and Exterior Soil Gas, and {23 NIDEP VISEL (March 2013) Soit Gas Scresning Levels
Residential,

Indoor Air PAL is based on the lowest requiaiory criteria of: {13 USERPA VISL (November 2015) Indoor Air Cancer,
{2} LSEFA VISL (November 2015} Indoor Air Non-Cancer, and {3} NJDER VISL {March 2013} Indoor Air Screening

Levels Residantial.

There are a limited number and volume of waste containers and materials (not associated with current operations)
observed and sampled in the RI. The limited volume of waste materials is consistent with waste removal actions
undertaken by USEPA at the Site. The wastes are not characterized as hazardous wastes based on Rl results. LNAPL,
identified as dieseltheating oil, is present in a UST (Lot 64) and Building #15A (Lot 58).
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Six USTs were identified in a tank field north of Building #12. All six USTs contained liquid that was sampled; five tanks
did not contain liquids identifiable as a product or waste product, and groundwater and/or surface water infiltration may
have occurred. One UST (UST-5) was found to contain a diesel/heating oil layer approximately 0.9-foot thick. Based
on the laboratory waste characterization results, none of the UST liquid was classified as a hazardous waste. The
primary VOCs (xylenes and ethylbenzene) reported in nearby groundwater wells (MW-106 and E-3) are the same as
the VOCs in the tanks. UST-7 also contained several chlorinated VOCs above 100 pg/L. UST-7 still has the same two
primary VOCs (xylenes and ethylbenzene) as other USTs but the lack of chiorinated VOCs in the other tanks indicates
that these other tanks held different material. Because UST VOC concentrations from five USTs are higher than nearby
groundwater, these tank contents remain a potential source of groundwater contamination.

Based on results, Building #15 standing water was not considered a waste. Water was found beneath a steel grated
floor in this portion of Building #15A (pump house). A viscose non-aqueous phase liquid (NAPL) layer was identified
consistent with diesel/heating oil approximately 0.5-foot to 0.65-foot thick.

oy

_Soil

Surface, subsurface, and vadose zone soils were sampled during the RI. Scil samples collected in 2017 focused on
potential AOCs including loading docks, material handling areas, and raw material storage areas (Figure 2-5). Soil
samples collected in December 2018 (Phase 2) were based on the 2017 soil results and included investigation of the
saturated zone along with providing spatial coverage at the Site. Additional details on soil results are provided in RIR
Section 4.

The majority of the Site (except the northwest section) was reclaimed from the Passaic River with imported fill. Fill
material is documented at the surface throughout the Site with greater fill thicknesses associated with areas reclaimed
from the Passaic River {up to 15 feet thick) and is generally described as a Loamy Sand or Sand Loam in most areas.
Permeability testing conducted on two soil samples collected beneath the fill unit representative of the former river bed
indicated permeabilities of 1.1x105 to 3.3x107 centimeters per second (cm/s). Geotechnical data provided by USEPA
indicated that this former riverbed material beneath the fill is more appropriately described as a silt loam. The silt loam
layer grades into a fine to coarse-grained sand and grave! with depth which includes alluvium deposits (Qal) and glacial
lake deltaic deposits (Qbn) followed by a silt unit (Qbnl) identified as glacial lake bottom deposits.

Observations of a thick, oil-like substance were noted at Borings B-34, B-35, and B-80 east and south of the UST area.
Monitoring wells and T¥WHs in the vicinity of the USTs did not have a measurable thickness of NAPL, howeveraTWR
installed-at-B-34-contained LMNARLbUL they did have elevaled benzens, tolusne, ethvlbenzene, and xyienes (BTEXS
concentrations, which are potentially indicative of petroleum impacts io groundwater. Isolated areas of LNAPL staining
were also observed in soil during the drilling of Monitoring Well MW-201 between the ground surface and 7.2 feet below
ground surface (bgs). Monitoring wells in this area of the Site (including Monitoring Well MW-201) did not have a
measurable thickness of LNAPL.

Thirty-four VOCs (67 percent) were not detected in soil samples or not reported at concentrations above their PALs.
Eight VOCs were identified as soil chemicals of potential concern (COPCs) in the BHHRA. The VOCs that exceeded
a PAL most frequently were benzene, methylene chloride, PCE, and TCE. Although toluene, ethylbenzene, and xylene
(TEX) (total) were reported at elevated concentrations, most results were below their PALs. The source of banzens;
igluene,-sthylbenzens -andxyienss-{BTEX) on Lots 63 and 64 is likely the petroleum waste in USTs and soil and recent
illegal storage or recent dumping. The highest chlorinated VOC results were from Lot 68 where a PCE release occurred
in 1987. BTEX was also reported in that area. The likely source of these VOCs are illegal dumping and residual
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contamination from the PCE spill. BTEX and chlorinated VOCs were detected around Building #15. The likely source
is recent spills in the area. Elevated acetone concentrations were reported in subsurface soil on Lot 57, but the results
were less than 60 percent of the acetone PAL. The source of acetone is likely the acetone storage area associated
with current operations on Lot 57.

Fifty-six SVOCs did not exceed PALs. Eight SVOCs were identified as COPCs in the BHHRA. SVOCs above a PAL
were widespread with the majority being on Lots 63, 64, 67, and 68 in surface sail. Benzo(a)pyrene was the SVOC
with the most PAL exceedances. Of the SVOC detected above PALs, benzo(a)pyrene and dibenzo(a, h)anthracene
have the lowest PAL at 110 micrograms per kilogram (pg/kg). The sources of the SVOC above PALs are likely a
combination of historic fill, illegal petroleum material spills/storage, petroleum waste in USTs, and surrounding area
historical/current operations.

Twenty-four metals including mercury were analyzed in soil samples. The highest lead and zinc soil concentrations
were generally on Lots 63, 64, and 70. The majority of zinc concentrations were below PAL on these lots and the other
12 lots. Mercury was detected in the majority of soil samples above its PAL (0.1 mg/kg) with most PAL exceedance on
the southern portion of the Site. The source of the metals is likely a combination of historic fill, operations releases, and
illegal dumping.

PCB-1254 exceedances were mostly concentrated on the southern portion of the Site in Lots 63, 64, and 65. PCB-1260
exceedances were almost entirely from surface samples collected in the northern portion of the Site and were found
on Lots 58, 69, and 70. An NJDEP-led PCB soil excavation occurred on Lot 70.

No pesticides/herbicides, except heptachlor epoxide, were detected in soil samples.

Dioxinffuran results for four of the nine surface soil samples exceeded the PAL for 2,3,7 8-tetrachlorodibenzoparadioxin
(TCDD); the highest 2,3,7,8-TCDD concentration was detected at location DF-4 at 20.8 nanograms per kilogram
(ng/kg). The four highest 2,3,7,8-TCDD soil results are on the eastern edge of the Site adjacent to the Passaic River.

Groundwater

The RI characterized the nature and extent of groundwater quality beneath the Site. There are 31 monitoring wells in
the shallow fill unit (eight wells were present prior to Rl) and five monitoring wells in the deep unit. The primary
groundwater flow direction in the shallow fill unit and deep unit is to the south-southeast toward the Passaic River.

Evaluation of slug test data for shallow fill unit wells at the Site indicated hydraulic conductivities between approximately
4 and 233 fest per dav (ft/day-}, While the data indicate a range of approximately three orders of magnitude for hydraulic
conductivity, the fact that many of the wells are constructed in shallow fill materials suggests this range is reasonable
given the heterogeneity of fill. Slug test data for wells in the deep unit indicated higher hydraulic conductivities in the
north (average of approximately 210 feet-per-daw-[ft/dayll) compared to hydraulic conductivities in the south (average
of approximately 44 ft/day).

Tidal fluctuations in the deep unit also indicated that deep wells on the north end of the Site also appear to exhibit more
tidal influence suggesting that the subsurface materials on the more northern and inland portions (near MW-205) are
more conductive or better connected to the river than areas to the south. Unfiltered groundwater samples were
collected and analyzed in March 2018, June 2018, and February 2019. The Phase 1 wells including the pre-Ri wells
have been sampled three times within a year, while the Phase 2 wells were sampled once. Additional groundwater
quality information is provided in RIR Section 4.4.
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__Shallow Fill Unit

Over the three sampling events, results for the shallow fill unit well samples were consistent except as noted below.
Variations for many of the results may be within reproducibility range of measurement or reflect site conditions at the
time of sampling (seasonal variations, tides or recent precipitation events). More significant VOC concentration
changes in the shallow fill unit wells are noted below.

e Monitoring Well E-4: Ethylbenzene concentrations increased from not detected in the two 2018 samples to
48 pg/L in 2019. 2018 TCE concentrations changed from non-detect to 5.6 pg/L in 2019.

e  Monitoring Well MW-106: Concentrations from 2018 to 2019 for ethylbenzene, TCE, and xylenes decreased.

e Monitoring Well MW-107: Benzene, ethylbenzene, and xylenes decreased in 2019 from 2018 results.

e Monitoring Well MW-115: Ethylbenzene and xylenes concentrations decreased since March 2018 while
benzene and other VOC concentrations have remained consistent.

e  Monitoring Well MW-117: Methyl ethyl ketone (MEK) concentrations increased from not detected in 2018 to
330 pgilin 2019

Monitoring Well MW-124 was installed in Phase 2 and sampled once. It has the highest TEX concentrations in the
shallow fill unit.

VOCs: Benzene detections were the most common VOC to exceed the PALs in the shallow fill unit, followed by vinyl
chloride, ethylbenzene, 1,1,2-trichloroethane (TCA), 1,12 2-tetrachloroethane, and m,p-xylenes. Fourteen VOCs
including benzene, vinyl chloride, ethylbenzene, 1,1,2-TCA and xylenes (total) are groundwater COPCs in the BHHRA.

SVOCs: 14-Dioxane was the most common SVOC detected (above PALs) followed by naphthalene,
benzo(a)anthracene, benzo(a)pyrene, and 1,1-biphenyl in the shallow fill unit. Twelve SVOCs were identified as
COPCs.

Metals: Arsenic, manganese, iron, sodium, cyanide and lead were detected most often above their respective PALs.
Mercury was not detected above its PAL. Eight other metals were detected above their PALs in at least one sampling
event.

PCBs: Aroclor 1260 was detected in groundwater above its PAL at four shallow fill unit well locations during at least
one sampling event (MW-108, MW-118, MW-119, and MW-121). One other PCB (Aroclor 1254) was detected above
its PAL in one sampling event.

the area of Lot 64 USTs. No dense non-aqueous phase liquid (DNAPL) was observed in the Rl monitoring wells.

The groundwater areas with the highest concentrations above PALs are as follows:
o Lots 63/64
o Lot 58/Building #15
e Lot 57/Building #10
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The first two areas above are contaminated with BTEX and chlorinated solvents. Lot 57 contamination is primarily
acetone. Arsenic and lead concentrations above PAL are site-wide with the most exceedances on Lots 63/64.
1,4-dioxane concentrations above PAL were primarily along the river.

%

_Deep Unit

The number of parameters above PAL is less in the deep unit groundwater than in the shallow fill unit. Concentrations
were also lower in the deep unit.

VOCs: Benzene, 1,1,2,2-tetrachloroethane, and 1,1,2-TCA were the most common VOCs to exceed their PAL in the
deep unit groundwater. The methyl tert-butyl ether (MTBE) PAL exceedance is unique to the deep unit as it was not
detected in a shallow fill unit well above its PAL. Ten VOCs including MTBE were identified as deep unit COPCs in the
BHHRA.

8SVOCs: In the deep unit groundwater, naphthalene was the most common SVOC detected exceeding its PAL. Three
SVOCs were identified as COPCs in the BHHRA.

Metals: Arsenic, manganese, and sodium were detected most often above their respective PALs in deep unit
groundwater. Eight metals were identified as COPCs in the human health risk assessment.

PCBs: No PCBs were detected in deep unit groundwater.

NAPLs: LNAPLs or DNAPLs were not observed in deep unit monitoring wells.

__Sump

Sumps were identified in Buildings #2, #4 (demolished), and #17 and were sampled in conjunction with groundwater
sampling events. The results were compared to groundwater PAL although, as noted below, several sumps do not
contain groundwater.

The Building #2 sump is in the basement and has a pump with an on/off float that conveys water to a sewer pipe. The
water in the sump was sampled twice. No odors or sheen were noted at the time of sampling. Chioroform,
benzo(a)pyrene, arsenic, sodium, and Aroclor 1260 were reported at concentrations above PAL. Aroclor 1260 and
benzo(a)pyrene were only detected once above PALs. ltis noted that several VOC results were rejected and unusable
as quantified results. The closest monitoring well (E-9) to this sump had similar chloraform concentrations and no other
VOC PAL exceedances consistent with the Building #2 sump. Chloroform was detected (0.98 microgram per cubic
meter [ig/m3)) in the Building #2 basement indoor air. The Building #2 sump is below grade and regularly pumps water,
indicating it may be communicating with the shallow fill unit groundwater.

The Building #4 sump is in the floor slab of the demolished Building #4. At the beginning of the RI, vehicle dismantling
occurred on the former Building #4 concrete slab. The sump is exposed to weather, and no VOCs were reported above
groundwater PALs. Several SVOCs and metals were above PALs. Aroclor 1260 was detected above its PAL. The
contents of the sump represent precipitation runoff from the Building #4 floor slab and not groundwater.

There are two sumps inside the vacant, deteriorating Building #17. The sumps are in the bottom floor which is partially
below grade. This floor becomes submerged by water after precipitation events resulting in a determination that the
liquids in the sumps are suspected to be related to precipitation entering into the building and not groundwater. No
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VOCs were above the groundwater PALs. No PCBs were detected. 1,4-Dioxane (Sump 2 only) and several metals
were above groundwater PALs. Additional details on sump results are provided in RIR Section 4.5.

v

5 Sewer

The assessment of the sewer system resulted in the collection of water samples at four Lot 1 manholes. Samples from
Manholes 17 and 20 were from active sewers where site tenants/owners are discharging to these publicly owned
treatment works (POTW) sewers.

Three of the four sewer water samples had no PAL exceedances. Manhole 8 (Lot 1) had methylene chloride and TCE
above the PALs. A solid sample collected from Manhole 8 contained methylene chloride and toluene concentrations
that were above 1 mg/kg. Two SVOCs and several metal concentrations were above 1 mg/kg. The sewer at this location
was classified as inactive based on observations of no flow and lack of current users upstream of the location.

The water and solid results at Manhole 8 were higher than nearby groundwater concentrations. The source of VOCs
in this manhole is unknown but a former recent operator used VOCs in its manufacturing operations. This is an inactive
sewer at this location and based on results, its contents would be a source material, if released into the environment.
Based on Rl results, other sewer locations are not sources of groundwater or soil/ill impacts reported in the RI.
Additional details on sewer results are provided in RIR Section4.6.1.

Lot 57/Sewer Pipe and Groundwater

The Lot 57 wall sewer sample contained elevated toluene and acetone concentrations. Other VOC results were
rejected due to holding time exceedances except for toluene and acetone. The acetone concentration was 83,000 pg/L.
Concentrations of ethyl acetate (a tentatively identified compound [TIC]) was estimated to be 7,000 pg/L. TIC
concentrations are estimates because the target compound is tentatively identified by the laboratory instrument.
Additional details on Lot 57 sewer water results are provided in RIR Section 4.6.2.

The nearest shallow fill well (MW-118) to the wall sewer sample had acetone concentrations from 51,000 to
71,000 pg/L. Ethyl acetate was not identified as a TIC in this well. Ethanol and isopropy! alcohol had the highest
concentrations of VOC TIC reported in this well.

The deep unit well (MW-204) adjacent to MW-118 was non-detect for acetone and ethy! acetate. Ethanol and isopropy!
alcohol were not identified as TICs in this deep well.

In the wall sewer sample, SVOCs and PCBs were below PALs with one metal (lead) exceeding the PAL. Various
metals were present at concentrations below 50 pg/L in the wall water sample.

The flow from the pipe increased during sampling indicating that the source may not always be a passive source. An
additional VOC sample can be collected to more fully characterize this water, but the presence of acetone and likely
ethyl acetate in the wall sewer pipe and acetone in shallow groundwater indicates this water in the pipe and well should
be evaluated in the FS to assess whether manufacturing activities in Building #10 are contributing to groundwater and
surface water contamination.
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Indoor Air

Indoor air and exterior ambient air samples were collected and analyzed from occupied buildings (Buildings #1, #2, #3,
#9, #10, #14, and #16) during the heating season (as defined by NJDEP). The samples were analyzed for benzene,
ethylbenzene, xylenes, 1,1,2-TCA, carbon tetrachloride, chloroform, isopropylbenzene, naphthalene, TCE, and vinyl
chloride.

Benzene concentrations were above Hsihe henzene PAL (0.36 pg/m3) in each building’s indoor air saimples and alss
in ambient air. Chloroform was above its PAL in Buildings #2, #10, and #14. Ethylbenzene and TCE concentrations in
Building #1 were above PALs. Other parameters were not above a PAL. In addition to benzene, xylenes were detected
in ambient air.

The three highest VOC concentrations in ambient air are as follows:

e 0.99J pg/m? - m,p-Xylene
e 0.76J pg/m? - Benzene
e 045J pg/md - o-Xylene

Operations in several buildings (Buildings #9, #10, #14 and #16) sampled use organic solvents in their process or
routinely have gasoline/diesel powered vehicles/equipment stored in the building sampled. Gasoline/diesel equipment
was not operating during sampling. RIR Section 4.7 provides additional details on indoor and ambient air samples.

2.8 Existing institional and Engineering Controls

In 2617 8 historic Al CEA was sibmitied tn NJL;&E on beqal“ of Ro fon for Lmitu 1 g E:A fadmipd nier curv &l »equ
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A 2008 deed notice identilies bvo ares; i the Tootornd of Bullding #7 an the neth
paing potentally impacted by historio fill with the building slab ackng 93 an engnesring conteol Figure DRV
intaining the engineering control, The New Jersey Pl nuraber is BOCI0D0GHEEE,

Lot§7

The southwestern porlion of Lot 67 s under 8 groundwater CEA and deed notice wilh snginsering conlrols to address
arsundwater impacts and soil/fill contamination related o historic fill and e Lot 68 FCE spill {Figure 2-2). Honeywell is

rtaminated site (MJDEF Case Mo, 88434} A deed nofice with an enginesred
w ol il impacts of arsenic, lead, PCE, TCE and zinc, There

An abandoned ofdle petrolaum bull storage facility to the north of Lot 58 has g OEA that extends onto Lot 58 The
i for henzene, however, henzene wag below fhe NIDEP GWOR in the an-sife portion of the GEA ares during

residential use only, In August 2014 enginsering oontrals (-inch-thick asmhal! cap over the sntire exlenor
i vl are inciuded in the deed nolice. A 2010 historie Till CEA {arsenic, barium, banzens
cadmium, lead. and zing) was esteblished for Lot 70,

2.7 Fate and Transport

VOCs, SVOCs (represented by PAH compounds and PHCs), metals, PCB aroclors, and TCDD have been detected in
soilffifi and groundwater.

Biodegradation of some compounds like VOCs is rapid. SVOCs and metals at the Site are less susceptible to
degradation and, therefore, are relatively persistent in the environment. The Rl did not include a monitored natural
attenuation (MNA) study at the Site. In addition to biodegradation, the chemical solubility, volatility, and its tendency to
absorb to soil/fi, all affect the fate and movement through soil/fiii and groundwater.

Potential transport interactions at the Site include the following:

Overland stormwater

UST contents to groundwater

Soil to groundwater

One sewer manhole to soil/groundwater
Groundwater - surface water interaction
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River - site soil interaction
Soil gas to indoor air

Soil to airborne dust

One sewer pipe (P57-1)

Additional details on fate and transport ara provided in RIR Section 5.

2.8 Risk Assessments

The BHHRA and SLERA for the Site were prepared by Ramboll and provide the full details on these assessments.
Both risk assessments were performed without consideration of existing or planned engineering and institutional
controls.

To summarize the risk assessments, response actions are being evaluated for unacceptable human health risks -which
and will address copper (Lot 63), lead {Lots 1, 61,62, 63, 64, 65, 68, and 70), VOCs (Lots 58 and 68), and naphthalene
(Lot 62) contamination, and the response action for these contaminants and areas will consider the potential ecological
risk identified in the SLERA. Additional response actions will be evaluated for Lot 67 and Lot 69, where there wers no
eslimeled human heaith nsks above the USEFA risi limits, but the SLERA identified unacceptable ecological risk with
hazard quotients (HQs) greater than 1 in surface soil/fll (refer to Figure 8-1). Lastly, as described in more detall in
Seclion 34, this F3 includes & comparison of Site COPC concentralions across the Site io ARARs  including point by
paint_conmoarisons _fo_delineate funclional arses, end_comgiiance averaging within_those delinsated arses, es
appropriate.

Human Health Risk Assessment Summary

The significance of potential exposures to concentrations of COPCs in soilffill, indoor air, and groundwater was
evaluated based on conservative estimates of reasonable maximum exposure (RME) under current and potential future
land use at the Site. The significance of potential exposures was determined by comparing estimates of cumulative
cancer risks to the National Contingency Plan (NCP) risk range (10 to 10-%) and non-cancer hazard indices (Hls) to
the protection goal of 1.

Under current land use, the potentially exposed populations at and around the Site are sonseratively-assumed to
include outdoor workers (only at occupied Lots 1, 57, 59, 60, 62, 69, and 70), indoor workers (only at occupied lots),
utility workers, construction workers (only at lots slated for redevelopment in the near future, which are Lots 57, 58, 61,
63, 64, 68, and 70), trespassers, visitors {only at occupied lots), and off-site workers and residents (via wind transport).

Under future commercial/industrial land use, the potentially exposed populations at and around the Site are
conservatively-assumed to be the same as those for current land use except that exposures to impacted media within
r alf recepiors

workers, indoor workers, utility workers, construction workers, trespassers, visitors, off-site workers (via wind transport
and future shallow groundwater migration), and off-site residents (via wind transport).
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As required by USEPA, i addition fo the ebove scenarios evaluated assuming the continued foresesable use of the
Site for commercialindustnal purposes, the BHHRA includes a fitire hypothetical residential scenario which assumes
the Site will e redsvsiopsd and have medium-density residential units. Additionally, hypothetical potable shallow and
deep groundwater use is evaluated for on- and off-site workers, visitors and residents to facilitate development of
appropriate institutional controls for the Site.

TheAny COPC -lot-and-medium in soil/fi under & current and/for future commercial/industrial land use that havehas
cumulative cancer risks greater than the NCP risk range {10 to 10-8), or non-cancer Hls greater than the protection
goal of 1, or for lead, exceedance of 800 mg/kg (USEPA Region 2 non-residential screening level) or greater than a 5
percent probability that estimated blood lead levels are above 5 microgram per deciliter (ug/dL}-ere-as-follows:

kot Recapter SORG Madiuem
Current-ses
62 | VisHers Lead Bed
63 | Trespasser-vonsirushionworker Lead Beil
Eyturs Uss:
58 | indoorworker fvaporintrusion) TCE xvlenes Sail
5% | Gonshruction-worker Lead Sed
82 | indoorworker{vaporintrusion} Naphthalens Sail
shiild
Misitor~child Copper So
ouidoorworkers-and trespassers{B-75}
85 | Construction-w Lead el

wio A o ] ot} is vl i i o -

a!temaiive»s-pre%med---f;empeundé-idemeﬁed-iH-the-R@B-a«ra-wasiéereé-t@-é;e«sﬁe{fni@aia-af—ee%em—-(@@@s-).—
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retained for further evaluation under 3 current andfor fulure scenano. These conclusions remain the same for the future
land use scenario in which soil/f:li below the 0 to 2 ft. depth interval {or 0 to 4 ft. depth interval for utility worker) ismay
oe brought to the surface in the course of site redevelopment, except for the select points with elevated concenirations
of lead hatspetidentified in the BHHRA oullier analysis. A-hebspetThis analysis identified three locations from Lot 64
(B-75 at 1 to 3 feet bgs of 8,690 mg/kg, B-74 at 3- to 4 feet bgs of 3,080 mg/kg, and B-70 at 5 to 7 feet bgs of 3,020
mg/kg, which are adjacent to Lot 63) that could affect the conclusions of the risk assessment for a future outdoor worker
and trespasser exposure to lead in soil/fill from the subsurface that ismay be brought to the surface during site
redevelopment. Although prolonged exposure to these locations in isolation is not anticipated, they are retained for
further evaluation in the FS.

'~} i ‘ i

31 4 ot ha N
; £ ,,The fo 0 'nq faba lists sa!lf COP & ; 3
ih%he@éseceptors under _current and fulure conditions thal wers retamed for T TRETE
Risksgvaluation in this FS. These are presenied for both lols associated with excess Hsk as well as specn‘ic poinis

wentified in the BHHRA oullier analvsis associated with excess risk,

Lead Exceeded Action
Level or Blood Lead Levsl

Lot Recapior LOPC

Current Scenarios

1 | Visitors Lead Biood Lead Level
81 | Construction worker Lead Biood Lead Level
82 | Visitors Lead Biood Lead Level

Trespasser Lead Both
83 | Construction workar Both

Action Level
Biood Lead Level

Utility worker
Construction worker {cutiier locations

o BT0 B4 B75) Lead

= | Traspassesr (outiernot spot locations Hot Bpot
B-70, B-74 B-75)

58 | Construction worker Lead Biood Lead Leve!
Construction worker Lead Both
Trespasser Both

70 Culdoor worker Both

== Visitor Biood Lead Leve!
Indoor worker Action Level
Uitility worker Action Level

Future Scenarios
1 | Visitor - child Lead Biood Lead Level

38 | Indoor worker {vapor infrusion) TCE, wylanes -

81 | Construction worker Lead Biood Lead Level

| Indoor worker {vapor infrusion) Naphthalens -

82 |"Construction worker, visitor - child Load Biood Lead Level
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Lot Receptor LOPC Lead Excesded Action
Level or Blood Lead Level
Visitor - child Lead Biood Lead Level
OCuldoor worker Laad Both
Indoor worker {dust) Both
63 | Trespasser Both
Construction worker Both
Yisitor - child Both
Utility worker Action Level
Visitor - child Copper -
54 | Construction worker Lead Binod Lead Leve!
{outiier locations | Visitor - child Biood Lead Level
8-7¢ B-74. B-75) | Quidoor worker Outlier
Traspasser Cuilier
85 Construction worker Lead Biood Lead Level
— | Visitor - child Biood Lead Leve!
Construction worker Biood Lead Leve!
68 | Visitor - child Lead Blood Lead Level
Indoor worker fvapor infrusion ICE -
Qutdoor worker Lead Both
Trespasser Both
70 Construction worker Both
== | Visitor - child Both
Indoor worker Action Level
Litility worker Action Level

and deen Grots ;dwafer o oonyr in ihe filure, are gisn unaccetable,

; : : rble- A!though groundwater
is des;gnated as Class IIA futire potable use of shallow groundwater at the Site is uni kelywt sxpected, since the Site
and surrounding area are served by the City of Newark's potable water system, and the site-specific conductivity
readings of the shallow groundwater indicate possible brackish conditions. However, as described in more delail in
Section 3.7.3, PRGs, in the form of ARARs, were identified for all of the groundwater COPCs with hypothetical rigk,
and response actions fo address these groundwaler risks were identified in this FS.
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ThaeScreening Level Ecological Risk Assessment

The SLERA used the site characterization data that were coliected during the Rl to asssss potential risks o scoiogical

racaptors that may be exposed to Site-related constiluenis in surface soilffil. Only samples within or adiacent to sreas

ideniified as within poleniial ecological habitat were included in this SLERA.

Findings of the SLERA are as foliows:

Approximately 70 percent of the Site is covered with impervious surfaces, and <20 percent of this Site is

pervious and mey supoort potential ecological habitat, Soma areas within the pervious portion have devsioped
fragmented and low-vaiug scological habitat populated with mostly opportunistic, invasive. and transient
species, such as Japanese knolweed.

Terrastrial exposure pathways for piants, soll invertebrates, birds, and mammals are potentially complate for

a_small portion of the Site. Primary exposure pathways include direct contact (eg. plant rools and eol
nvertebrates), soil ingestion {e.g. sarthwoerms), incidental soll ingestion (&.q., preening), and prey ingestion.
For wildife,_prev ingestion is assumed fo donsinate axposure.

Due to the imited, ragmented. and low-quality ecclogical habitat available on-site and the proximity to active

industrial and commercial operations, i is unlikely thal Federsl- or state-listed sensitive species would be
present on-site.

Selectad recentors of interest for the SLERA consisted of terrestrial plants, soil-associated invertabrates and

terrestnal-fesding birds and mammals.

Assessment sndpoints for the SLERA consisted of maintsnances of the current. {1} community structure and

function level for nlanis and inventebrates; and (23 survival and reproduction leveis for terrestrial -feeding birds
and mammals. Exposurs point concentrations (EPCs) used in the SLERA were the maximum concenirations
of chemicais dstected in surface soil iocations within or adjecent to arses identified as within polential

Measurement endpoints Tor the SLERA were New Jersey ecologieal screening oriteria (ESCs). Maximum

concentrations of constifuents in surface soiis were comparsd to ESCs and constituents with maximum
concentrations higher than ESCs were identified as chenvicals of polential ecoiogical concern (COPECS)
requiring further investigation.

The SLERA identified the following COPECs i surface soil;

#  YOOs: scetone, chioroform, cumene, cyciohexans (no critenia), sthyl benzene 2-hexanone, methy! acelsle
(o criteriay, mathyvicycichexane (no criteria). tofuene, TOE and total xylenes.
s SVYOCs. PAHs (both low and high molecuiar weight) benzaldehvde (no criferia) 1 1-binhenyi carbazole
dibenzofuran, bis(2-sthyihexyiphihaiate, butvibenzviphthaiste dimeihviphihalate and di-n-bulviphthaiste,
s Pesticides, heplachior epoxide.
¢ PCBs and dioxing:. total PCBs and Aroclor 1254, Arcclor 1280, and Aroclor 1262, and dioxing exceeded
ESCs.
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e Melals: antimony, barivm, cadmium, chromium, coball, copper, cyvanide, iron (no criteria), lead manganese,
meredry, nickel selenium, vanadium, and zing,

Although several COPECs have bean identified in this SLERA the liksiy future uss of this Site is fo remain developsd
for commercial/industrial purposes, As such, the sight currently occupiad lots have indicated their intention o continue
current commercial and industnal uses, and the remaining seven lols are expecied to be redeveloped for
commercialindusirial use in the near fulure. The industrial neture of the Site limils the amaount of avaiiabls scoiogical
habitet as well as influences the quaiily of that habilat. Redevelopment of anv gortion of the Site will remove or alter
ihe existing scological resources in that area.

While the findings of the SLERA identified the potential for unacceptable ecological risk;-however, no additional
ecological investigation is needed, provided that the proposed remedial alternatives will address the COPECs
receptors are used. Additional response actions will be evaluated for Lot 67 and Lot 69, where the SLERA identified
unacceptable ecological risk with HQs greater than 1 in surface soilffill bul excess risks for hurnan heath wers not
ohearved. Below is the list of CORECS for these two undeveloped parcels based on excesdancas of E8Cs.
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ECOLOGICAL COPECs
Yolatile Organic Compounds (VOCs)
& Lumens & Benzolaanthracens s Chrysene
oLty Benzene o Benzolalpyrene o__Dimethyiphthaiste
e 2-Hexanone e Benzoib)lueranthens o Din-bulviphthalate
e Toluene e Berwolghipsrviens = Fioranthens
¢ 1.1 1-Trichloroethane ¢ Benzolkifluoranthene s___Indeno{1.2 3-cdipyrene
& Ayienes (total & bis(2-Ethvlhexyhinhthalate s Pyeng
e PAHs (High M) e Carbazole
Polyvchiorinated Biphenyis (PCBs)
e PCBs (total) e Aroclor-1254 e Arsclor-1260
e Aroclor-1262
Inarganics
& Aluminum & Cheomium Yl s Meroury
e Antimony e Copper o___Nickel
e Barum e Cyanide (fofal} e Selenium
e Cadmium e Lead & Vanadium
& Chromium (fotal) ¢ Mangenase & Zinc

Adkditional Chemissls

s 237 8-Telrachlorodibenzo-p-dioxin

2.9 Reuse Assessment

The reuse assessment involved collecting and evaluating information to develop assumptions regarding the types or
broad categories of reuse that might reasonably occur at a Superfund Site (e.g., residential, commercial/industrial,
recreational, and ecological), so that cleanup standards and remedies can be tied to reasonably expected future land
use. The findings of the reuse assessment indicated that both the current and reasonably anticipated future land use
at the Site are consistent with industrial, non-residential uses.
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2.10 Cultural Resource Survey

The findings of the Phase 1A Cultural Resource Survey (CRS; NV5, Inc., 2017) indicated that no archaeological
resources that might meet the evaluation criteria for inclusion in the National Register are present within the Site. No
further archaeological study is recommended.

2.11 Response Action Evaluations

Based on the risk assessments and ARAR compliance, response actions for those media potentially posing
unacceptable human health risks and/or risks to the environment will be evaluated in the FS. In addition, waste is a
non-environmental media that will also be addressed in the FS as potential source material.
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3. OBJECTIVES AND REQUIREMENTS OF SITE REMEDIATION

This section introduces the requirements and objectives that remedial actions are to achieve and the risk-based
selection of target areas for remediation. In addition, concentrations of COPCs in soilffii and groundwater were
compared to numeric ARARs, eensisting-ofincluding the New Jersey Nonresidential Direct Conlect 30il Remediation
Standards ferssi{NRRCIRS) and NJDEP GWQS, and USEPA’s Maximum-CentaminantLevals {MCLs} and NJDEF
MCLs for groundwater. NJDEP VISL are fo he considered (TBC) and are compared separately to groundwater
concantrations. These comparisons, which were performed as an additional evaluation in this FS, are provided in
Section 34. RAOs specify how the cleanup will protect human health and the environment and serve as the basis for
the development of remedial action alternatives. The process of identifying the RAOs follows the identification of
affected media, contaminant characteristics, contaminant migration, exposure pathways, and receptor exposure limits.
To achieve the RAOs, PRGs are developed as the benchmarks for the technology screening process and the
assembly, screening, and detailed evaluation of alternatives.

3.1 ldentification of Site-Related Contaminants

andscenarios, are addressed in the FS and are listed below. Identification of other COPCs with-respactby comparison
to ARARs and TBC is provided in Section 34.

341 SoilFii

On select lots, RIR and BHHRA findings indicate that copper, lead, naphthalene, TCE, and xylenes are the site-related
soilffill COPC that pose unacceptable human health risks under current and/or future use scenarios. In the case of
also have been impacted by operations releases and illegal dumping. AdlesstienDefining the fracton of lead
concentrations te-assaciated with natural conditions, histarishistorica! fill, or a release(s) was not an Rl objective, The
oresence of these conteminanis in sollffill en remaining lols was alse evaluated fo determine the potential nesd for
reaponse actions.

As listed in the BHHRA and shown on Figure 2-6, lead is a COPC that has unacceptable risks/hazards on Lots 1, 61,
62, 63, 64, 65, 68, and 70-and-is-caried-throughto-the F3.

Copperconcenirations-at-the-Site-did-not-excsed-the-ARAR {ssa-Bsction-3.4)-Copper associated with unacceptable
human health (future visitor child) and ecological risk Lot 63}is collocated with lead-impacted soil-Remedial actonto

d o-le e (Lot 63,

e b

Maphthaiene, TCE and petsniislecological deks dustocopper—xyienes are solffill COPCs associated with soil gas
{Section 3.1.3.

31.2 Groundwater

As stated in the RIR, groundwater useis not currently used for potable water and is not reasonably expected fo be ussd
as 8 potabls source in the future. However, the aquifer underiving the Site s classified by NIDEP as Class 1A,
regardiess of whather the groundwater is currently being used a5 a potable source However, hypothetical future potable
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use of groundwater is presented in the BHHRA for the purpose of easuring-that-the-FS-neoludes-a-remedial-actonte
sraventostable use—faciiating development of sppropriate institubonal controls. Table 3-1 presenis a list of shallow
and deap groundwater COPCs identifiad in the BHHRA Results of the BHHRA indicatad cumulative hezard and risk
for g hypothetical potable use scenanio ahove USEPA risk limits

Results of the BHHRA indicate that soil/iill concentrations of naphthalene, TCE, and xylenes potentially present
unacceptable risks to future indoor workers from potential soil gas intrusion (modelled from soil/fill concentrations) on
ee'ueetthree Iots (Lots 58, 62 and 68) should these currentiy vacant areas be subject to improvement via ro'zstruction

iots was also evaluated to delermine the potential need for response actions

314 SewerWater

Manhole 8 is an inactive sewer that consisls of nine, 4-lnch dameter sleel pine terminations. Only one of the pines
{Line L} s nof blocked. Concentrations of TCE, methylene chioride, benzo( )pyrene iead and manganese were
detected in water from aa-inactive-sewss{Manhole 8} on Lot 1-at-concantea : AR wate
{ses-Bection-34)-. Sewer water is currently contained within Manhole 8 and was not quantitatively addressed by the
BHHRA.

3.2 ARARsand TBCs

ARARsto-ba-cansidered {TBCs), and numeric PRGs are components of the RAOs. &s appropriate, TRCs can be used
io develop PRGs in the absence of ARARs. This section describes these terms and their implications for RAO and
GRA development and subsequent alternatives analysis.

The national goal of remedy selection is to protect human health and the environment, to maintain that protection over
time, and to minimize untreated waste (40 Code of Federal Regulations [CFR] Part 300.430 of the NCP{55-R 88483},
In accordance with Section 121(d) of CERCLA, 42 U.S.C. § 9621, site remediation must comply with all applicable or
relevant and appropriate laws, regulations, and standards promulgated by the federal government, except where
waived. Substantive state environmental and facility siting requirements must also be attained, under
Section 121(d)(2)(c) of CERCLA, 42 U.5.C. § 9621, ifthey are legally enforceable and consistently enforced statewide,
and if the state ARARSstandard is more stringent than the federal ARARstandard. If a state is authorized to implement
a program in lieu of a federal agency, state laws arising out of that program provide the “applicable” standards

TBCs are_nor-promui ‘gated gUidance and policy documents, advisories, and other criteria that do not have the
enforcement status of ARARs but support the development and evaluation of remedial alternatives. While TBCs are
not promulgated or enforceable, TBCs may be consulted to interpret ARARS or to establish PRGs when ARARs do not
exist for particular contaminants or do not sufficiently eliminate identified risks.

response action conducted entireiy on site from having to obtain federal, state, or local permits where the action is
carried out in compliance with Section 121. Remedial actions conducted on CERCLA sites need to comply only with
the substantive aspects of lg . ARARs and not with the corresponding administrative requirements.
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As defined by the NCP, ARARs are placed into two classifications: applicable requirements and relevant and
appropriate requirements. The two classifications are defined as follows:

e Applicable requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal environmental or
state environmental or facility siting laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstances at a CERCLA site. State standards that are
more stringent than federal requirements may be applicable.

e Relevant and appropriate requirements are those cleanup standards, standards of control, and other
substantive requirements, criteria, or limitations promulgated under federal or state environmental or facility
siting laws that, while not applicable to a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstances at a CERCLA site, address problems or situations sufficiently similar
(relevant) to those encountered at the CERCLA site that their use is well suited (appropriate) to the particular
site.

The term “relevant” was included so that a requirement initially screened as non-applicable because of jurisdictional
restrictions could be reconsidered and, if appropriate, included as an ARAR for a given site. For example, MCLs would
not be applicable, but are relevant and appropriate for a site with groundwater contamination in a potential (as opposed
to an actual) drinking water source. A requirement may be either "applicable” or "relevant and appropriate,” but not
both. There are three categories of ARARs: chemical-specific, location-specific, and action-specific.

e Chemical-specific ARARs are numeric values that provide criteria for evaluating concentrations of specific
hazardous contaminants and are developed based upon protection of human health and the environment.
These values establish the acceptable amount or concentration of a chemical that may be found in or
discharged to the environment. Chemical-specific ARARs provide a basis for the development of numerical
PRGs. For the purpose of this FS, chemical specific ARARs include New Jersey soil and groundwater
standards, NJDEP MCLs and USEPA MCLs (Table 3-1).

e Location-specific ARARs serve to protect individual characteristics, resources, and specific environmental
features, such as wetlands, water bodies, floodplains, and sensitive ecosystems. Location-specific ARARs
may affect or restrict remediation and appurtenant activities. The general types of location-specific
requirements that may be applied to the Site include floodplain and waterfront development regulations.

e Action-specific ARARSs are technology- or activity-based requirements of activities or processes, including
storage, transportation, and disposal methods of hazardous substances as well as construction of facilities or
treatment processes. Action-specific ARARs are defined by the components of a potential remedy and will be
discussed as appropriate for each remedial alternative during detailed evaluation of alternatives.

The identification of ARARs began during the initial scoping of RAOs and GRAs and is completed during altematives
development. I@}leTaales 3 42 3-3 and 3 3 4 I!sts ARARs a=‘ad TBCS for the S|te by each of the three categories
described above-whi 4 S & 4 &
actions-are presentad- nTabe;&Q TBCs |nc|ude non- promuigated criter!a advnsorles gwdance screemng !evels and
proposed standards issued by Federal or State governments TBCs are not potent|ai ARARs because they are ne|ther
promulgated nor enforceable. As-aata & gre-3 : aliy-se a-habite grifica
resouces-prasent-at-the-Site-and- -eee«egiaai ecwtors -BH9- im;ted- te Wrhan- mldhfe aword ng- eaaue'a»-spewm
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ARARs-and TBCs reisled o endangerad species, wellands-and historical praservetion-are-netincluded in-Tables-3-4

TBG» rnwde the Regren 2 Clean & -C o8- Pel G- -ée- emar‘see ewrrer‘mental beee»rte by- eremc;»tmg— ieeheeleg@r and

Clasn-& "‘w G
O 00

Pc;»hev eelas&ﬁed A58 aﬂre@spe@r‘m TBG

In August 2016 USEPA issued a memorandum titled “Consideration of Greener Cleanun Activities in the Superfund
Cleanup Process” thel provides guidance on the use of Green and Sustainable Remediation in the CERCLA site
remediation procsss. The memorandum states that “in addition to ensuring that CERCLA responss aclions are
protective of human health and the environment, the Agency may consider a number of Tagtors when evaiualing
remedial aclion allematives, including response actions’ polentisl environmental impects, mitigative measures’
effeciiveness and reliabiity during imolementation, and innovalive technologles’ use.”

3.3 Statutory Waivers for ARARs

CERCLA Section 121 (d) provides that under certain circumstances an ARAR may be waived. The six statutory waivers
are as follows:

o Interim Measure: Occurs when the selected remedial action is only part of a total remedial action that will
attain ARARs when completed.

e Greater Risk to Health and the Environment: Occurs when compliance with such requirements will result
in greater risk to human health and the environment than noncompliance.

e Technical Impracticability: Occurs when compliance with such requirements is technically impracticable
from an engineering perspective.

e Equivalent Standard of Performance: Occurs when the selected remedial action will provide a standard of
performance equivalent to that required under the otherwise applicable standard, requirement, criteria, or
limitation through use of another method or approach.

e Inconsistent Application of State Requirements: Occurs when a state requirement has been
inconsistently applied in similar circumstances at other remedial actions within the state.

e Fund-Balancing: Occurs when, in case of an action undertaken using Superfund resources, the attainments
of the ARAR would entail extremely high costs relative to the added degree of reduction of risk afforded by
the standard such that remedial actions at other sites would be jeopardized.

3.4 Chemical-Specific ARAR Evaluation

This section sddrassescompares contaminants with-respesithat were identified at the Site, but that do not necessarily
give rise o unacueptable risk, to ARAR semsliancevaluss to identify any additional COPCs for further evaluation in
ihethis FS. Detected soilffil} and groundwater constltuents site wrde were elevated with respect to chemical specific
ARARs New Jersey Non-Residentia 2 > Standards-INRDCSRS; are sailifiif ARARsJ&he

MCL\ are groundwater ARARs used for the ARAR complrance evaluation._Because the Site is non-
residentialindusirial and projected fuiure yse remaing unchanged, NRDCSRS was used as the soill/fi] ARAR,
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Compliance determination was undertaken in accordance with NJDEP Techmcal Guidance for the Attainment of
Remediation Standards and S|te Specn‘lc Criteria (September 24 2012)

ewaluation Was 8 two sten DIGCESS, atea ‘i WaS t'ie deter’mnat oh of each no 'it above mem!cal -5pheci f;c ARARs. Slep
2 was apolving complisnce averaging fo the delingation areas defined by single-point complisnce  Delineation lo
ARARs was primarily based on Rl soil/fil results and sxisting features {i.e. buildings) for each scilifii parameter abovs
s ARAR. For delineation to ARAR historical borings locations tvpically were not used because historical locations
were inferpreted from historical reports with unknown location accuracy which resuils in uncerdainty fo actual location,
Becauss historical date are not of known quality, it wes nof used in compliance averaging. Because of this unceriainty,
remadial design samples bassd on Rl lncations and results will be used to refing the sslected soilffill alternative areas.
f{#g}r -1v\”;v(' $pma rir\‘ !,-t satrnd '3} O N Gk .t 2 =1m_4 G Lo saidln  thy [ERATS D“SU‘%S(#ARAR

For compliance averaging, soilffill sample results were divided info two vertical zones {0 up fo 2 fesl and squal to or

greatsr than 2 feel) per NIDEP guidance. Zone designation for samples is based on the shaliowest dapth interval for
gach sample. Data used for delineation and within 8 delinealion area are utilized in the evaluation. Each vertical zone
with an ARAR excesdance in a delineation area was compared io ARARs. Table 3-5 summarnizes ARAR compliance

findings.

For_groundwaler, single-point conmiolisnce was used fo sveluate comipliance with the ARAR The most recent
aroyndwater results were used. When the remedial design oocurs, groundwater quality will be updated and remedial
dasion resulls will be used 1o ravise the ARAR comparison, as nacessary, for the selected groundwater allernatlive.

Fill material is present in surface soils throughout the Site and in subsurface sails whare historica! filling was conducied
io raclaim land from the Passaic River This malenal is considered "historic £l as it complies with the NJDEP definition
of historic fifl. Historic fill in some areas appsers to have deen impactad due o historical andfor current opsrations and
chemicaliwasie handling af the Site. Tha source of scilffill contaminants depends on ares and contaminants and is
ikely due fo historie fill. pasticurrent operations (spills/releases), and illegal disposal. Lower portions of the 1if are
saturated as evidenced by groundwater depths that are typically iess then 8 feet below qrade. Defining the fraction of
impacts associated with natural conditions, sre-placement of contaminated Tl or a releass(s) was not an Ri obisclive.
Groundwater confaing many of the typical historic fill conlaminants including but not limited iv lead. arsenic,
benzolaipyrene ron, and manganese. Dus io these factors, development of a site-specific IGWSSL and subsequent
ISWSSL ARAR comparison was not warantsd,

341  SoiliFi

Leadindividual soilfill results for 2 single samipls location were evelualad-with-respasi-to-compared {o applicable
chemical-specific ARARs and the table beiow summarizes locations where sxceadances were observed. Note that
ihe spacific delineation areas that contain these excesdances are provided in the referanced Appendix A figures,

cope ARAR ARAR Exceedance | ARAR Excesdance
I {mgfkg} Figure Delineation Figure
Arsenic 18 &1 Ad
Benzens 5 &2 A2
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cope ARAR ARAR Exceedance | ARAR Exceedance
A {malka) Figure Delinsation Figure
Benzo{alanthrecens 17 B A
Benzola)pyrens 2 34 A4
Benzo{b)fuoranthene 2 &5 Ad
Dibenz(a hianthracene 2 38 Ad
Lead 800 &7 AT
Manganese 5400 38 Al
17 9
FCR-1254 i 310
PCB:1260 1 &4 Al
CR-1262 i 312 A2
Yinyl Chloride 2 3-13 &:13

As shown in Appendix & delineation area houndaries were not confined o lot boundariss. Table 3-5 summarizes
ARAR compliance {Taiple-3-3)-by-lot-kots-4-57.-58,-58,-60,-65, 68, 67-and 88-are-in-vig the sleps oullined above,

veraging findings, PCB-1254, PCB-1262. manganese

Based on compliance with-

dibem’a iua'zth*acene benzo{b)flmraﬁthﬁne be*zzo( )a'zt”;racene vmvi chlo*ide aﬁd nachﬁaie*ze are in comphance

The foilowing COPCs excesd spplicable ARARs:

e Arsenic - 2 delineation areas [one surface, one subsurface-eadresuitscomparad-io-thalaad ARAR:,

+  |ead -4 delineation areas (two shallow, two subsurface),

#  Benzene ~ 1 delineation area {subsurface only)

s Benzolalpyrene - 7 delineation areas (fve surface two subsirface), and

s PCR-1260 - 1 deiinsstion area (subsuriace only).

Groundwaterbesd soll sample resulis-onlols with inasseptable risks dus-lo- lead based on BHERAfindings are shown.
on-Figure 3 3 fotsd 84 83 84 Fawre 3-3 (Lot 853 Figure 34 (Lot 88} and Figure 3-5-(Lot 703

fila

ARAR Gampi anc@fgr ben:’e% V’h} . t'a@sani_ot 64 bsnzens rswlts BT tde'-at ﬂed in- th@ E-HHRA 28- siaiiaémal @ut&era -
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‘hmtl c;hk;»r-»de cme;e'@t'at@n in-one-of- SU\ stabsuﬁacre Soil- mm{u ies-fram- Lot 6{} axcended-the- NRDC&RS -Fhis- namela

B@mm\a )pwe% at@ng with- ether PAHs G- Gaw-;ed t'-sre»iah -ie the-FS-in- t% @e’;text Qf {otal- PA%“ aor-s%rmat s-for
scological-receplors -

Arsenie- wa&dstsat@d indof 21 a@ sampi@s from five- lotaata@ncmtraimsme@d 'ag the- ARAR gi@ mg/kg) miudmg

ol loaatsd-at L@t 63 w;th i@ad aor-sc@nt%at Qrs-otd mem-ihan 1 Ja@@ gl Ref%d;@i ast@'as f@ @aden Lew(’; w;H a(-i-dr B85
arsame Thea'smnw«sancmira%m ¥ s&n‘aﬁe sed aamp mf'em - offour Josat{ens at- Le&féi- ’ear«ent/d&phea&ea pig

swface se;l sampi@s fmmL@t 67 am‘l{m yshgm»y exaeedsd--ihs ARAR {18.8 mgwa - YRIGHE- 19 mglkg) mmeas;asur‘aas
501 Jamp ﬁ, arsenicisnot atinbuied k}a t& releas& Arsems fe- nei an eﬁelagae& risk-drver (nota CORPEC in SLERAY
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The most recent concentrations of VOCs, SVOCs, and metals detected in groundwater were compared to ARARs.
Teble 3-6 sunmarizes ARAR exteedmcas i q:ow‘adwafer The ARAR was the Iower of NJDEP GWQS T\ew Jarsey
MCLs, and USEPA & ble INCAY: B & vater A : it
Although groundwater is not uaed.f@rdes qnated as Claas IIA potable parp@a% BO745- 4& anaupated Eo 28- ua@d ag-auch
suse of shallow groundwaler at the fulure-TheseSie is unlikely since the Site and surrounding area are served by the
City of Newari('s potabie waler svstem and the site-specific conductivity readings of the shallow groundwater indicats
nozsible brackizh conditions.

Regardiess, these ARAR comparisons were-thersdsre; performed to assist in evaluating potential response actions to
meet RAOs.

Shallow Fill Unit

wiﬂth’;(i%@*ﬁf e f it f ' A : ACA-LESY " - i s imd
conduativity. valu%and- wx«at@d se%sn&rat;@ns 0‘ sgdwm and eth@ sal-ia F5-4 rsgertsd. if-the B R whwh-ar@ qdm&ws
of saltwater-infrusion.-

ARAR exsﬁeéan&e& Hor- 'x}e%aln H‘eslud-e rar-sodiun,- alwum -eaﬂ-am arse% ami manganes& éem& -g- e

thes@ m@mwals -BH9- 'aet tde'-;imed #S- g@oundwat@r &,QPC& Dst%&»@n& ef PCBS RGIOURY- GRS - and Zing-in
groundwater donot exceed ARARs.

While not FEH d-erprﬁ«ad #5- emeeéamew& o menganeoe -G o(‘dﬂﬂ'ﬂ {ead- m%ﬁn&rﬁhmﬁ i gmmdwatmr from-the

Shallow fill groundwater ARAR exceedances forothar chemicalein the most recent groundwater samples are shown

on the following figures:

Figure 3-15--Asstons-Groundwaler-Samplng-Resulls~Fill- binit-
Fguwre-3-1814.  1,1,2-TCA Groundwater Sampling Results - Fill Unit-
Figure 3-15. 14-Dioxane Croundwater Sempiing Results - Fili Unit
Figure 3-16. Acetone Groundwater Sampling Results - Fill Unit
Figure 3-17. 44:2:2-TCAAntimony Groundwater Sampling Results - Fill Unit
Figure 3-18: Arsenic Groundwater Sampling Results - Fill Unit-
Figure 3-18. Benzene Groundwater Sampling Results - Fill Unit-
Figure 3-20: Benzo(a)pyrene Groundwater Sampling Results - Fill Unit-
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Figure 3 21 Etnw anzenm r@wdwatmr Samp ng Result& Frl -Lnit-

Cadmium Groundwater Sampling Resu!ts Fill Unit-
Figure 3-25:TelueneZ?. Benzol{alanthracens Groundwater Sampling Results - Fill Unit-
Figure 3-26—\inyl-Chinnde?3: Ethyl Benzene Groundwater Sampling Resulis - Fill Unit
Figurs 3-24: Indeno{1.2, 3-cdipvrene Groundwater Sampling Results - Fill Unit

Fiqure 3-25. Lead Groundwater Sampling Results - Fill Unit-
Figure 3-2Z—yenss’8.  m.p-Ayvlens Groundwater Sampling Results - Fill Unit-

Py Lot 87 Jhe ﬁ)"!l‘“’)v‘]f MOG ahoved

ac:etene\ Qreundwate ----- e@nﬁema&mw @tnar VOC»* B ﬁei—---reeor&eé a{eo\xm AF%:’#\R-. the lﬁ«ad

1 1 ‘)Tm voroathan ‘Cvﬂl?‘ 2 ‘1@; toliang fEng o3 OE\ f\éhu! henzane (Ewr: g3 ’M\ fmA vu!xm o

’F»gure-%@-?—}-are\ t%\'@@ C@PCM 5‘1’ @Cs be'@z.o a}anﬁrae;eﬁe a'@d emnza{;)\fﬁaarmﬁene w& «empo ded at

£OBCs

#-Late- 8364 The enlrtwo VOCe-on Lot 83 with ARAR exesedances are benzene (Figure 3-18)and 1, 1,2-TGA
’F gure 318} T’!&S& twe\ v\:mam e\mﬁed ARAR» orH Let £4. m Lot 84 has addrtqana ARAR e\xseﬁdmeea
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io-14.8-pgfh- - monthe later (Febraary 20493 The shallew fill walls are soreensd in-the sollifill desiumented-fo.contain

- Area

egndhaats -t

iask-ofa-sh ’lew-ﬂﬂ--w—‘eet—-sc;»ume-,--tﬁedae»,ev-greundmter-arr Aic-is-related-to-the-nalive soil- thal the-wells moniter-and-s-
aotsite-ralated-

Pl 23 Hong in tha SO LI

Thers-gre-no-grosndwater VOG-exosedances-on-kols-1-68,-66,-67-68-and- 70 There-are-cther-chemisalsn

Howeve & Y and oradio

ieep-Unit

in-the deep-unit-4,4,2-TCAFigure 3-27°  Methyl sthyl kelone Groundwater Sampling Results ~ Fill Unit

Figure 3-28;-RCE-{, p-Cresol Groundwater Sampling Resuits - Fill Unit
Figure 3-28. Pentachlorophenct Groundwaler Sampling Results - Fill Unit
Figure 3-30 Teiyene Groundwater Sampling Results - Fii Unit

The following COPCs ware not detected in the most recent groundwater samples bul were previously detected above
ARARS:

s 1 2-Dibromo-3-chloropropang s 1 3-Dichloropropens {frans) e 2-Hexanong

e 1.1.2.2-Tetrachlorathane e Methyiene chioride = Tetrachlorosthene
= TCE = Vinyl chlonde s Z-Melhvinaphihaiens
s Aluminum s__ Barum o Berylium

s Nickel s Selenium

The dstection of aluminum, ron, mangensss, and sodium above ARARS was widespread in the most recent sample
results,

The BHHRA vapor intrusion maodsiing indicated that there were nio unacceptabls health risks/iazards. A comparison
of the most recent shallow groundwater concentration to NIDEP's VISLs Guidance identified benzene, ethylbenzene,
and total xvlenes above NJDEF groundwater scresning levels. VISLs are & TBC. 1 3-Dichioropropens {iotal, TCE
and vinyl chloride also wers delectad above exceadsd groundwater scraening in older Ri groundwater sampies.

Deen Unit

In _the deep unit, 112-TCA (Figwe 3-32) PCE {Fiqure 3-33), benzo(a)anthracene (Figure 3-2832),
1,1,2,2-tetrachloroethane (Figure 3-2833), benzene (Figure 3-3034) and 14-dioxane (Figure 3-3634) exceeded
ARARs. The deep groundwater was only sampled once in the RI. The deep unit exceedances were at lower
concentrations than the shallow fill unit. Metals above ARARSs were the fill-related metals described above (alwminum,
iron, arsenic, manganese, and sodium). Lead was not detected above its ARAR (5 pg/L) in the deep unit (Figure 3-
3034).
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Becrauoe exceedamew i the deeg} md G- raadem s:ec;»rad}e -andior-at-low-concentrations-deep-wnit-groundwaler-is

3.5 ldentification of Contaminated Media

Based on the results of the RI, BHHRA, and SLERA, as well as the comparisons to ARARs performed in the previous
section, risks to human health, welfare, and the environment posed by the identified COPCs in waste, soil/fill, soil gas,
groundwater, and sewer water may warrant the need for remedial action.

351 Waste

As discussed in the RIR, “waste” includes containerized waste, LNAPL in USTs and Building #15A, and solids in
Manhole 8, and only acts as a potential source material if released into the environment. With the excaption of solids
in Manhole 8 wastes are addressed by remedial allernatives (Section 5,13, LNAPL ina UST is considerad to constitute
a principe! threat waste. Manhole 8 solids are addressed in conjunction with sewer water (Section 3.5.5). Waste-wiiibe
addrassad by NAPL-impacted soilffill adjacent to the USTs is managed with the wasts remedial alternatives- {Seaction
§1)

Based on results for water in Building #15 and the contents in the active sewer system, neither is classified as a
potential source material or principal threat waste. Sumps in Building #17 and former Building #4 collect precipitation.
Based on the Rl results and the source of water in sumps, the sump contents areds not sarisd-through-the-ESrequirs
remadial action. Building #2 sump is an active water control measure for the Buildings #2 and #3 basements which are
occupied. Because the sump water is pumped into a pipe connected to the Passaic Valley Sewer Commission (PVSC)

system, this sump is not sarried-through-the-=8subiect to remedial action.

LNAPL -impacted soilfill not direclly associated with & UST is also discussed i Section 3.5.2 and the comesponding
Soll/Fill Alternatives {Section 5.23. ENAPL in USTs is considerad to constitute a principal threat waste.

3.52  SoillFiil

Soillfill in select areas contain site COPCs in surface and subsurface sosl/ﬂll that exceed ARARs (Sectlon 3. 4 1) and/or
pose unacceptable risks per the BHHRA or SLERA (Section 3.1.1). 5
io-be-carred-fhrough-the E3.-Some site contaminants, including metals and PAHS are commonly found in h|stor|c f|||
and urban soil. COFCs from the BHHRA and/or ARAR non-conpliance are 4
aluminsm—besumlead, copper, PCB-1280 benzolaipyrene, arsenic, benzene, qapqihalena m, J- xvle'aes and
mangensss ] CE. PRGs are developed for these soil/fill COPCs {ictal xylanes) to ensure that remedial altematives are
protective of human health and the environment and comply with CERCLA requirements (Section 3.7.2)._Soil/fil
containing these CORCs in delinsated arses failing ARAR compliance or presenting unaccepiable human health or
acological risks is a contaminated medium addressed by remedial allernatives (Section 5.21.

theri;araddresaed in Section 5.2, Per RAOs (Section 3.6), the potential off-site movement of soil/fill is a pathway to be
carried-through-the FSaddressed in Section 5.2,
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Surface soil/fill due to potential ecological risk on Lots 67 and 69 is a medium to be addressed in the FS. Ecological
COPECs are listed in Seclion 2.8

353 Groundwater

As stated in the RIR, groundwater use is not reasonably expected in the future. However, hypothetical future potable
use of groundwater is presented in the BHHRA for the purpose of ensuring that the FS includes a-remedial action to
prevent potable use. Groundwater is classified by NIDEP as Class HA groundwater. Based on the hvpothelical Tuture
potable use, the COPCs lisled in Table 3-1 result in groundwater being a medium addressed in FS alternatives,

As-prasented-in-Section-3.4.3-groundwater-conteins- LORC shove- ARARs-and-thus-groundwateris-a-madium-to be
sarriedthrough the FS.

COPCs were also identified based on concentrations comparad o applicable groundwater ARARs. As presented in
Secton 34 2 COPCs implicate groundwater a5 a medium of interest. Many of these COPCs are the same chemicals
as iisted above for hvpothetical filure potable use. Soms of the ARAR COPCs that are dus to historic #ll or brackish
tidal water (ron, manganese, sodium wil be addressed via instiutional conlrols. Polential groundwater response
actions sre addressed in Secton 53,

A comparison of the most recent shallow groundwater concentration to NJDEF's VISLs Guidance identified benzens,
sthyibenzene, and xvienss {iolah above NJDEF groundwater screening levels, These chemicais are o bs considerad

354 SoilGas

Soil#ill associated with COPCs presenting unacceptable risks due to potential indoor vapor intrusion for future indoor
workers &g identified from the BHHRA on Lots 58, 62, and 68 is addressed in tha-ESSaction 55 The results of
addiional svaluation of soll/fill with respedt to soi gas consderation is presented in Section 55 The NJDEP Vapor
Intrusion Technical Guidance (VIT%} found at [ HYPERLINK "https.//www state .nj.us/dep/srp/guidance/vaporintrusion/”
] is @ TBC for soil gas.

355 SewerWater

The Manhole 8 sewer water along with solids (Section 3.5.1) are media sarried through the FS.addressed in Section
5.4. The Lot 57 sewer wall pipe and shallow groundwater (MW-118) contained COPCs (acetone) above ARAR. &g
reguired-by-U3ERA-theThe remediation of Lot 57 will-beis_being conducted under NJDEP via a Licensed Site
Remediation Professional (LSRP) outside of the FS. The NJDEP assigned case number via the NJDEP Hotline is 20-
04-05-0923-04.

The remediation activities will-beare being conducted by the person responsible for remediation (Lot 57
owner/operator). LSRP is to communicate and work with USEPA on Lot 57 remedial action. USEPA through NJDEP
is to approve of any work.
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3.6 Remedial Action Objectives and General Response Actions

Medium-specific RAOs have been developed to mitigate potential site-related health risks, and corresponding GRAs
have been identified that could potentially satisfy the RAOs. The medium-specific RAOs focus on the specific areas
and regulated substances to which exceedances of USEPA’s target risk criteria are attributed.

In accordance with CERCLA guidance (Land Use in the CERCLA Remedy Selection Process, Offics-of-Salid-Wasie
and-Emergency-Respense-{OSWER; Directive No. 9355.7-04), RAOs and remedial alternatives should be developed
to achieve cleanup levels that are consistent with the reasonable anticipated future land use over as much of the Site
as possible. Because the Site is located within a dedicated industrial zone where residential use is prohibited and
current owners and operators have expressed no intent in changing use, land use is expected to remain non-residential
for the foreseeable future. Accordingly, RAOs and GRAs have been drafted using the results of the RIR, BHHRA and
SLERA to address those media posing risk to human health, welfare, or the environment that are consistent with
anticipated future site use for non-residential purposes. lt-is—assumed-that aA deed recording prohibiting such
residential use wiwould need o be implemented fo enforcs use restriclions.

Results of the SLERA indicate that risks to ecological site receptors that exceed screening thresholds will be addressed
via remedial actions designed to protect risks to human health. Additionally, there are two lots (67 and 68) that will
require consideration of remedial actions to address risks specific to ecological receptors from surface soil/fiil. RAOs
and GRAs for each medium of interest are summarized below.

REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS

Media of Interest

RAO

GRA

Wastes

Secure or remove wastes to the extent
practicable to prevent human and ecological
exposures.

Prevent uncontrolled movement of wastes
(i.e., spills and free-phase liquid) to
environmental media.

Minimize or eliminate human and ecological
exposure to waste materials.

No Action
Removal

Disposal

Soil/Fil

Remove or minimize COPC concentrations
and eliminate human exposure pathways to
COPCs in soil-and-ffill material.

Remove or minimize COPEC concentrations
and eliminate or minimize ecological exposure
pathways to COPECs in surface soil-and-
surfaes /il material.

Prevent or minimize offataoff-site transport of
soilffili containing COPCs to minimize the
potential for interaction between the Site and
the Passaic River.

No action

Institutional controls/
access restrictions

Engineering controls
Treatment
Removal

Disposal
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Media of Interest RAO GRA

Prevent or minimize potential for leaching of
COPCs to groundwater and surface water
from soil-and-ill.

Groundwater Minimize contaminant concentrations and No action
restore groundwater quality.

Institutional controls/use
Prevent exposure to COPCs in groundwater. restrictions

Prevent or minimize migration of groundwater

Engineering controls

containing COPCs.
Prevent or minimize discharge of groundwater | Removal
containing COPCs to surface water to Treatment

minimize the potential for interaction between

the Site and the Passaic River. MNA
Disposal
Soil Gas Minimize contaminant levels in sources of No action

COPCs in soil gas that may migrate to indoor

. : e Institutional controls
air of overlying buildings.

Engineering controls {sai

Removal

Treatment (if necessary)

Sewer Water Prevent exposure to COPCs in sewer water No action
and solids associated with a release from the
inactive sewer system.

Minimize concentrations of COPCs in sewer Disposal
water (inactive system).

Prevent or minimize discharge of sewer water
COPCs to surface water to minimize the
potential for interaction between the Site and
the Passaic River.

Removal

3.7 Preliminary Remediation Goals

PRGs are chemical-specific, quantitative goals for each medium and/or exposure route that are intended to be
protective of human health and the environment and meet RAOs. PRGs were developed based on ARARs and risk-
based levels (human health and ecological), with consideration of current and reasonably anticipated future use,
background concentrations, analytical detection limits, guidance values, and other available information to aid in
defining the extent of contaminated media and enable remedial action cost estimation. During the remedial design
fulure land assumplions used in developing FRGs will be confirmed. As noted previously, the Sile has a lengthy
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industrial history, s zoned for industrial non-resdential purposes, which 5 consistent with findings of the reuss

assessment conducted in the RL

The PRG for wastes remaining on Site will be addressed through removal followed by reduction of toxicity, mobility, or
volume (TMV). If wastes are determined to be characteristically hazardous, the Resource Conservation and Recovery
Act (RCRA) Land Disposal Restriction (LDR) will be an ARAR.

-
b

Preliminary Remediation Goals for Soil/Fill

As described in the BHHRA and RIR, the COPC,_human receptors and media with unacceptable risks are as follows:

Receptor | Medium Exposure Routes
Child visitor Lead, copper Soilfill Dermal contact, incidental ingestion,
dust inhalation
Trespasser Lead Soilfil] Dermal contact, incidental ingestion,
dust inhalation
Construction worker Lead Soilfill Dermal contact, incidental ingestion,
dust inhalation
Utility worker Lead Soilfil} Dermal contact, incidental ingestion,
dust inhalation
QOutdoor worker Lead Soilfill Dermal contact, incidental ingestion,
dust inhalation
Indoor worker Lead Soilfill Dermal contact, incidental ingestion,
dust inhalation
TCE, xylenes, Soilfill  |Inhalation of indoor air (vapor intrusion)
naphthalene

Soil/Fill PRGs ¢ risi-hased concentrations (RBCs) were developed for soil/fiif with consideration of these risk drivers
and then used in conjunction with the ARAR comparisons to identify areas of the Site requiring remedial actions and
to support estimations of areas and/or volumes of impacted media. The general PRG selection process is based on
USEPA (1981b) guidance and is as follows:

Step 1: Calculate RBCs for human health mmm;m«m%mnd ecoloq'cal eceptor\. Fuman

obeEPA riskl mi ts in the risk assessment for both cancer and non-cancer-based effects, as app able. The
iowervalue betweenCancer-based RBCs are cals slatﬁd for the %n 10 5105 and 10 cancer and-eancerigk

ievels, Eoclogical RBCs (Sien 1b) are based 1 sorsening criteria a5 describad

further below.

Step 2 |dentify any numeric ARARs or valses-TBCs.

Step 3: |dentify a background concentration, if available. PRGs should not be set at a level that is lower than
expected background concentrations.
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Step 4: ldentify a laboratory reporting limit deemed reasonably achievable for the constituent and medium in
question; PRGs should not be set at a level that is technically unachievable in the laboratory.

Sten 5 Selection of final PRGs

RBCs, ARARs/TBCs, laboratory limits and background concentrations are then all considered in conjunction with other
site-specific information when selecting the PRG. Each semsonentstep of this process is described in further detail
below.

Step $1a: Caleulation of the RBCs for Human Health

Direct santactwith seil--copperSoll/Fill: Copper and lsadiead
Copper

A non-cancer soilffiii RBC for copper, based on direct contact exposure routes, was developed for the child visitor
scenario. Because no cancer-based toxicity values are available for copper (which is classified by USEPA as Class D,
not classifiable as to human carcinogenicity, USEPA, 2020), a cancer-based RBC was not calculated.

The non-cancer RBC was derived based on the exposure assumptions and toxicity values specified in the BHHRA.
The soilffill RBC accounts for multiple exposure routes, including incidental ingestion of and dermal contact with copper
in soilffill, and inhalation of copper entrained on fugitive dust particles. However, because USEPA currently does not
provide a dermal absorption fraction (ABSd) in soil and no inhalation reference concentration (RfC) was identified for
copper, complete information is not available to calculate RBCs for either the dermal contact or dust inhalation route,
an RBC was calculated for only the incidental ingestion route of exposure. Thus, the soil /il RBC for copper is based
only on incidental ingestion. A reference dose (RID) of 0.001 moikg per day was used fo caloulate the incidents!
ingestion RBC. This RID was denved by dividing the Agency for Toxic Substances and Disease Regstry (ATSDR)
intermadiate minimal rigk level by an uncertainty factor f 18, per USERA Region 2 (Ramboll, 20201 The copper RBC
is based on a target HI of one, in accordance with USEPA guidance (USEPA, 1991).

Table 3-57 presents the equations and input parameters for the child visitor scenario, for which a soil direct contact
RBC of 526 mg/kg was derived.

} Note ihal the RIED used as the basis of the NJDEF sail remedialion siandard (A 3 for the Site) s based on an oral RiD of
(.04 ma/kg per day, referancad to the USE
the large discrepansy inconseniralion belween |

> ARAR and RBC.
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Lead

Health risks associated with exposure to lead in soil/fill are evaluated using an approach different from that of other
types of contaminants. For lead, biokinetic uptake models are used to estimate a theoretical probability that the blood
lead level (BLL) will exceed a target BLL. Lead risks were evaluated in the human health risk assessment for all
exposure scenarios. Lead risks for young children (6 and under, such as the child visitor) were evaluated using the
USEPA Integrated Exposure Uptake Biokinetic Model (IEUBK), whereas older receptors were evaluated using the
Adult Lead Methodology (ALM).

The IEUBK model is applicable for the child visitor scenario. The human health risk assessment indicated that, using
the IEUBK: “the USEPA Region 2 soil screening level of 200 mg/kg based on evaluation of the 12 to 72-month age
range [USEPA, 2017] corresponds to a blood lead distribution that does not exceed 5 pg/dL for 5% of the population”
(BHHRA,; Section 4.5.4). However, this soil concentration represents the entire daily dose of soil at a residence. The
BHHRA noted various uncertainties that could potentially over- or underestimate health risks associated with the child
visitor scenario (see Section 6.3.3 of BHHRA), that includes routing exposures o beth interior (vaper infrusion} and
exierior {soil/fil eontect and ingestion) site COPCs and which is an unlikely scenario given that the Site is an industrial
property. Mote that the childvisitor RBC of 200 mgihg-s equal to the USEPA Region 2 resident:al scresning value for
iead-As noted, future residential use of the Site is not planned  wiii ke restricted, and is not considered in development
of cleanup objectives.

home exposure would occur at an average lead soil levels for urban piedmont in New Jersey of 139 mg/kg (BHHRA
Section 4.5.6). Adjusting the 200 mg/kg soil screening value for time spent at the Site results in a lead RBC for the
child visitor of 567 mg/kg?. Therefore, an RBC of 567 mgikg was selected as the child visitor RBC for lead.

The lead RBCs for other receptor scenarios, including the indoor worker, outdoor worker, utility worker and construction
worker, were derived using the ALM. (According to the BHHRA, the adolescent trespasser lead exposure was
qualitatively assessed using the outdoor worker scenario; therefore, the outdoor worker RBC is assumed protective of
the adolescent trespasser.) All input parameters for the ALM for each scenario are the same as those used in the
BHHRA and include both USEPA default values and site-specific values. Tables 3-68 through 3-%11 provide the ALM
input values and calculation of RBCs.

Soil RBCs protective of direct contact exposures for lead are summarized below.

Receptar Lead Soil RBC - direct contact
{malkg)

Child Visitor 567

Indoor Worker 1,050

Qutdoor Worker 784

Utility Worker 3,292

2 Verification of lead visitor cleanup number is as follows:
{6/7 * 139 mg/kg [background level]} + (1/7 * 567 [site RBC] mg/kg) = 200 mg/kg (IEUBK-based cleanup number).
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Receptor Liead Soil RBC - direct contact
{mglkg)
Construction Worker 441
Vapor intrssieninfrusion of VOCs via subsudfase-seilSubsurface Suif

Cancer risk exceeding the upper end of the USEPA cancer risk range and/or a non-cancer H| exceeding one was
identified for an indoor worker exposed to TCE, naphthalene and total xylenes via vapor intrusion of VOCs from soil.
Both non-cancer and cancer risk-based soil RBCs were thus developed for these three constituents. The cancer-based
RBC is based on a target cancer risk of one in one million (1E-06), which is the lower end of the USEPA target range
for cancer risk. The non-cancer-based RBC is based on a Hl of one.

To calculate a soil RBC protective of the vapor intrusion pathway, a target indoor air concentration was first derived.
This indoor air concentration (IA) was calculated using the equations and input parameters provided in Table 3-1€12.
Exposure assumptions and toxicity values used in the derivation of this indoor air concentration are the same as those
used in the BHHRA for the indoor worker scenario (Ramboll, 2020).

This target indoor air concentration was then divided by an attenuation factor, alpha (a), which accounts for the
attenuation of VOCs between subsurface soil gas and indoor air of a theoretical building. Alpha values for the COPCs
were obtained from the BHHRA (BHHRA, Appendix D). The resulting quotient (1A / a-) is the target soil gas
concentration (Csg). The soil RBC was then back-calculated from Csg using chemical-specific characteristics (Henry's
Law soil and organic carbon-water partition coefficients) in conjunction with soil characteristics specific to sand (organic
carbon content, effective air-filled and water-filed porosity and bulk density values) and chemical characteristics.
Equations and input values for calculation of I1A, Csg and RBC are provided in Table 3-1812.

The lowest value between the cancer-based RBC based on 1.0E-05 and the non-cancer-based RBC was selected as
the final soil/fill RBC protective of the vapor intrusion pathway. The resulting soil/fii RBCs for volatile COPCs are
summarized below.

RBC = vapor intrusion

imglkg)
TCE 0.02
Total Xylenes 6.5
Naphthalene 062

These RBCs were calculated using attenuation factors for soil vapor intrusion (see Appendix D of the BHHRA)
assuming an infinite source and are applicable for the determination of appropriate instifnticnal-sentralsresponse

sxtraction; the REGs should be re-evaluated-o include the mass balance analysis-because assuming aninfinile-source

or highly

Sten 1B Calculation of the RBCs for Ecological Receptors.
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An seological RBC was identified for any constituent in the Ramboll Aprl 2020 SLERA thai had a hazard quotient
greater than 1.0 af Lots 67 and 69, the only lots where ecological risk s the sole driver for remediation. RBCs for these
constitiients consist of the New Jersay scological scresning valuss (ESVs) used in the SLERA These vaiuss are
shown in Table 3-13

Step 2: Identification of ARARs/TBCs

The Site is an industrial property and is zoned for non-residential use. Future residential use is not expected to occur,
and existing and additional land use restrictions will continue industrial or commercial uses of the Site and prohibit
redevelopment for residential use?. In light of this, Step 2 of the PRG evaluation focused on non-residential ARARs.

ARARs applicable to non-residential use of soil include the NJDEP non-residential direct--contact soil remediation
standards (MNew-Jersey-Administrative-Gode-[N.J A.C.], 7.26D-4 3;-non-residential-direct-contact-soil-remediation
standards)]. These stendardsARAR are summarized in Tebie 3-13.

These soil ARARs are compared to the RBC when selscling the final PRG {see Step 5 below:).

fcl futire Hae

Step 3: ldentification of Background Concentrations

Site-specific background concentrations are not available. The background concentrations for volatile organic COPCs
(TCE, xylenes) are expected to be non-detectbelow detection iimits. While naphthalene could be aftributed to off-site
anthropogenic sources (such as fuel emissions), it was assumed that the background concentration for this COPC is
non-detectbelow detection limits absent any data specific to the Site.

Both copper and lead may be present in soilffill due to natural underlying geochemistry and/or non-point anthropogenic
sources such as cinders, ash and fill materials. Because the soilffill is non-native material placed at the Site over a
20-year period, there is likely more than one soilffill source. As described in the RIR, the fill is classified as historical fill
in accordance with NJDEP regulations. Aliocation-otimpacts-dus-lo-naturetconditions, pre-placement ol contaminaled

cthe Pl backaround concenirabion DG EARIE

For this regson, represantative values for historical Till were factored

* As noted before, it is alsc assumed that potable use of the brackish site groundwater will be prohibited through use of an
institutional control.
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into the selection of all PRGs in leu of background data. These valuss were drawn from Table 4-2 inthe 2008 N.JAC.
7.28E Technical Reguirements for Site Remediation and are shown in Table 3-13. Thess values provide a ooint of
comparison lo ensure that finel PRGs are not jower than background levels.

Step 4: ldentification of Laboratory Reporting Limits

RBCs and ARARs for copper and lead are at levels reasonably expected to be achieved via laboratory analysis. The
ranges of laboratory reporting limits for other COPCs, as reported in the BHHRA (Table 2.01 of Appendix A) are as
follows:

COPC Range of Laboratory Reporting Limits
{mglkg)
Copper (all detected)
Lead (all detected)
TCE 0.00027 - 0.081
Total Xylenes 0.00057 - 0.00092
Naphthalene 0.011 - 0.056

The reporting limits achievable for site soils/fil} are lower than any of the RBCs or ARARs identified in Steps 1-2 above.
Therefore, laboratory reporting limits were not considered further in development of PRGs.

Step 5. Selection of Final PRGs

Based on consideration of criteria described in Steps 1- through 4 above, PRGs were identified for each COPC.

Human heaith-based PRGs are applicable across the entire Sike. The humen health PRGs were selecled as fallows:

s Comparison of the non-cancer RBC and the cancer RBCs at multiple cancer risk levels (106 through 104
and selection of g fingl’ RBG: and

e Comparison of this final’ RBC fo the ARAR.

Note that RBCs were caiculated for oniy the rigk drivers iderdifisd i the BHHRA, Constituents thet were not identified
as risk drivers in the BHHEA but hed concentrations exceeding ARARs were relained as COPCs. The PRG for sach
of these contaminants is the ARAR.

Ecologicsl PRGs are applicable only fo the two undeveloped lots (67 and 69 Because no ARAR exceedances or
human hesith risks wers identified for these two lots, PRGs specific fo ecological receplons are o be applied to this
zortion of the Site.

The selected PRGs are discussed below.

Human Health PRGs

For lead, RBCs range from 441 mg/kg to 3,292 mg/kg, based on the ALM for adult receptors and the IEUBK for the
child visitor receptor; the ARAR for lead is 800 mg/kg-, and the NJDEF historic fill average value is 574 mgikg, Of these
considered values, the ARAR of 800 mg/kg is selected as the PRG for lead. This concentration is similar to the RBC
for the outdoor worker and adequately protective of both the indoor worker and utility worker receptors. While lower
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RBCs were derived for the child visitor and construction worker scenarios, these values were not selected as PRGs
because: 1) the child visitor scenario, that assumed both indoor and outdoor, routine exposures 1o 8 young child is a
highly unlikely scenario for an industrial property that is now and likely in the future to be largely paved/covered and
because the higher intensity soil/fill exposures assumed for this young receptor are unlikely to occur if accompanied
by an adult; and 2) while a construction worker scenario is plausible considering the potential for redevelopment of the
Site, exposures to lead during any future excavation work can be managed appropriately with institutional controls that
mandate both a soil/fiil management plan and health and safety plan for workers that would include specifications for
personal protective equipment.

For copper, the RBC of 526 mg/kg is substantially lower than the ARAR of 45,000 mg/kg. Note there was not an
NJDEP historical fill average value avaiiable for copper As discussed, the child visitor scenario, which included high
intensity outdoor soil/fill exposures, is highly unlikely to occur at the Site. The BHHRA identified a HI greater than one
for the child visitor scenario at only Lot 63; it is noted that the &3 2 :on-tEPC; for copper at this ot
is driven primarily by one sample location (B-33), which is also eee-leﬁaéeéco ‘ocated W|th an elevated lead concentration
that exceeds the lead PRG, and thus is already being addressed in the FS. However, use of the ARAR as a cleanup
objective may not be adequately protective of other non-residential receptors if basing health risk off of the oral
reference-doesRiD used in the BHHRA, given the 40--fold difference in toxicity values between those that form the
basis of the ARAR (0.04 mg/kg/day) and the RBC (0.001 mg/kg/day). Thus, the RBC of 526 mg/kg is conservatively
selected as the PRG for copper.

The RBCs for TCE, total xylenes and naphthalene are based on the vapor intrusion pathway, whereas the ARARs
are based on the direct contact pathway. The BHHRA did not indicate unacceptable cancer risk/hazards for these
COPCs based on direct contact. Because the ARARs would not be protectwe of the vapor !ntrusmn pathway the RBCs
for TCE total xylenes and naphthalene are selected as the PRGs 8 calu antiabre -5

i hased ON 8 BON-CANCET HCE of O'ie SINCE NG ancer Eomci\,' value IS avai abie for éh;s cof ‘ﬁp(:.j'id For both TCE a'id

naphthalens, 8 cencer risk level of 105 was compared to the non-cancer-besed RBC, and the lower of the two values
was selected. The 107 cancer risk level was used since TCE and naphthalene are the only two carcinogenic risk drivers
identifiad in the BHHRA: all other carcinogenic compounds ars prasumed to have de minimis associated risk, and
curmilative risk associated with these RBCs al g 107 risk level 5 not expscted fo exceed the upper end of the USEPA
cancer sk range. Furdhermore, the soilfill RBCs for these compounds is based on g hypothetical fulure vapor intrusion
pathway and developed using the highly consarvative assumption of an infinite source mass, iuslifying use of a higher
{arget risk level, Empirical indoor air data from exisling buildings with similar levels of soilffill contamination as those of
parceis without current buildings indicate that risk from the vapor mtrusion pathway 5 nedlicible Lastly, the FS will
evaluale polential response actions for the vapor infrusion reiated PRGs  including consideration of requirements for
vanor_harriersisub-slab depressurization systems and/or building design to mitigate the potential vapor intrusion
pathway.

COPCs that have unacceptable risks/hazards andior exceed ARARs are identified as COCs and will be the focus of
ihe remedisl alternatives presented. PRGs for COCs associated with unacceptable nsks listed in the RIR and BHHRA
ars summarized in the tabie below:

Basis sl PRG Reforence
Floura

Lead 800 ARARALM-outdoor worker 37
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Chumical of Selected Basis ol BRG Betersnce

Gonesn Finure

528 Non-cancer - child visitor 334

8.2 Cancer - vapor infrusion, worker 3-35

TCE €05 Noncancer - vapor infrusion, worker 3-36
Totai Xylenes 8.5 Non-cancer - vapor intrusion, worker 337

Teble 3-13 presents the selsclion of PRGs for human health soilfif COPCs. The PRUGs selectad for the BHERA rigk
drivers were evaluated to determine if the PRGs would result in cumulative non-cancer hazerd or cancer risks
exceeding the acoeptable USEPA cancer nsk range of 1£-04 to 1E-08 and target Hi of 1.0, His and incremental ifetime
cancer risks associsied with the sbove PRGs are presented in Table 3-14. As shown in Table 3-14, the cumulative
cancer risk for the future indoor worker was 1£-05, which is within the acceptable USEPA cancer risk range. However,
ihe {otal Hi for the future indoor worker was 2. A target organ analvsis was completed for the future indoor worker. as
shown in Table 3-14. Based on the target organ analysis, naphihalene and xvlenes targel organ is decreased body
weight/mortality, which resulls in a targst orgen Bl of 1.0, TCE's target organ is the immune, developmentireproductive,
and cardiovascular which resulis in & Hlof 0.9 Based onthe target organ analysis, the Bl for the primary target organs
are at or below 1 which is at or below the acceptable USERPA noncancer benchmark of 1.0, A cunmilative rigi was not
calculated for a fulure child visitor because cooper is not identified as a carcinegen. The Hi for the future child visitor
was 1.0 which is at the USPEA noncancer banchmark,

ARAR Excesdances

As distussed, the ARAR was selected a5 the soil/fil PRG for constituents with ARAR excsedances but not identified
as risk drivers in the BHHRA . For soil/fill COPCs associated with ARAR non-compiiance (ses Saction 2.4.1), the PRGs
are the NJDEP NRDCSRE:

o Arsenic - 19 mofkg

o PCB - 1mukg

e Lwead - 800 malkg

e Berwene -5 mokyg

& Benzolajanthracens - 17 makg

s Benzolaiovrene - 2 makg

s Benzoiotfluoranthene ~ 17 morks

e Dibenz{a hianthracens - 2 mafg

# _ Mangensss - 5900 ma/kg

s Vinyl chioride - 2 mu/kg

Arsenic_lead. copper benzo(ainyrene, TCE xylene, naphthalene PCB and benzene are soll/fill COCs in be addressad
by remedisl alternatives in the FS.
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In developing the PRGs, a number of assumptions regarding the fulure iand use and zoning were used (Seclion 2.8},
These assumptions should be confirmed during final remedial design.

Ecological PRGs

The SLERA did not account for existing surface barriers (buildings, pavement) over most of the Site. These barrers
liminale potential ecologicel risks at these locations. Lots 67 and 69, located at the southern and northern ends
respectively of the Site both have one or more shallow soil/fill samples with concentrations of select COPECs
exceeding ese! aE3C but neither lot has concentrations that exceed either ARARs or human-
health risk- based values Lots 67 and £9 are unpaved except for fwo buildings located on Lot 69 Remedial decisions
for these areas ara-thus-focused-solaly-caconsidersd ecological receptors hypothetically present in either the
developadundsveloped portion of these lots or adjacent ecological habitat, which typically consists of vegetated
margins around paved areas. These areas, like others in the site-wide SLERA, were evaluated by comparing shallow
sample results to screening values for birds, mammals, plants, and soil invertebrates —wherssvaliable. Constituents
exceeding screening values consisted primarily of PAHs and some metals—_and are listed in Table 3-13.

For PAHSs, the lowest of available seaicgicel-saraening-value-{ESVY:, 1.1 mglkg of total high-molecular-weight PAHs
based on the protection of small mammals, was used to evaluate ssiissoilfill data from samples collected both within
the vegetated areas (designated as “ecological habitat’) and adjacent to these areas. However, this PAH value is
unrepresentative of actual risks from PAHs at the Site. The mammal ESV is an USEPA ecological soil screening level
based solely on the toxicity of benzo(a)pyrene, considered the most toxic of the PAHs; however, Lot 67 and Lot 68
samples contain a greater proportion of less toxic high- and low-molecular weight PAHSs. In addition, the unusually low
ESV of 1.1 mg/kg is below the average concentration of total PAHs (1.8 mg/kg) detected in NJDEP surface soil
sampling of relatively unimpacted areas in Newark and elsewhere in Essex County (NJDEP, 2020; Appendix 3). The
potential site-related risk from PAHs at Lots 67 and 68 is thus likely to be less than suggested by the use of the ESV.

Regardless of the screening levels, the potential ecological risk from these lots is reduced due to the low value of the
habitat generally, particularly for wildlife receptors. A review of the environment represented by samples identified as
collected from “ecological habitat” (B-53 in Lot 67 and B-63 and DF-7 in Lot 69) indicates that these areas are comprised
of vegetation around the edges of pavement or other developed parts of the lots. Vegetated areas are small and highly
fragmented, separated by open areas of pavement where small mammals would be exposed to predation by raptors
and other predators. Vegetation consists largely of invasive species, which typically provide less suitable forage
material for herbivores, and the small size of the areas would provide a limit prey base for invertebrate-eating camivores
such as the robin or shrew. For these reasons, Lot 67 and Lot 69 areas are unlikely to provide the habitat necessary
for a sustaining population of small mammals or birds, though both may forage in the area at times.

Nonetheless, both Lots 67 and 69 will be considered for remediation with the objective of reducing the exposure of
ecological receptors in shallow soil/fill to constituent concentrations above the ecological screening values. No further
risk assessment is proposed.

COPCs or CORECS that
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Lead-copper-TOE xvensenaphthalens - R E-and benzens-are 50l L0Cs-to-be-addrsssed-by-remadial-altematives.
.-Q—ih@—gé—i ‘.

-

_ Preliminary Remediation Goals for Groundwater

Groundwater is not currently used as a source of potable water, and future groundwater use at the Site is unlikely
because site-specific conductivity readings of the shallow groundwater indicate brackish conditions due to tidal
influence of the adjacent Passaic River. Additionally, the Site and surrounding area are served by the City of Newark’s
potable water system. Potable use of groundwater should be avoided to prevent potential mobilization of the soluble
fraction of COPCs in fill that has been identified at the Site.

For drinking water use, NJDEP GWQS are chemical-specific ARARs. Based o the default groundwater catsgorization,
Federal and NJDEP drinking water standards are also relevant and appropriate requirements. For site-related
contaminants, NJDEP GWQS are the most stringent promulgated standards and were used as the PRGs.

Groundwater in some wells contains contamination above ARARs (Section 3.4.2). Site-related GORGCORPCs that
exceed ARARs as described in Section 3.4 .2 are identified as GOG-thatere-caried-through-to-the FSCOCs and wili
zeare the focus of the remedial alternatives. The groundwater SOECOCs and the respective PRGs are as follows:

VOCs PRG (ug/L)

Acetone 6,000

Benzene 1

Ethylbenzene 700

Tetrachloroethane, 1,1,2,2- 1

Tetrachloroethylene 1

Toluene 600

Trichloroethane, 1,1,2- 3
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Trichloroethylene 1

Xylene, m,p 1,000

Xylene, o- 1,000

SVOCs PRG {pg/L)

Cresol, p- 50

Benzolalanthracene 01

Benzo[alpyrene 0.1

Dioxane, 1,4- 04

Indeno({1.2 3-cdinyrene 0.2

Pentachiorophenol 0.3

Metals PRG (pg/L)

Antimany g

Aresnic 3

Cadmium 4

Lead 5

Preliminary Remediation Goals for Soil Gas

Soil gas concentrations attributed to COCs in soilffill present unacceptable human heaith risks to future indoor workers.
The BHHRA identified potentis! unaccepteble risks to future indoor workers on Lots 58 82 from soll gas. Soilfi
concantrations of naphihelene, TCE, and tolal xylenes will bs compared o the raspective soilffill PRGs lo evaluate the
need for potential resnonse aclions in remaining Site areas (Section 5.5), PRGs for soil gas are as listed for TCE, total
xylenes, and naphthalene in Section 3.7.2 for soil/fill.

_Preliminary Remediation Goals for Sewer Water

The remediation goal for sewer water at an inactive portion of the northern sewer line (Manhole 8) on Lot 1 is removal
followed by reduction of TMV. Remedial alternatives will{Section 5.4} address the contents of Manhole 8 (water and
solids) and the accessible pipe with the wastes.

3.8--Areas-and Yolumes
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2iae-are-hace : o RA-a - entify . e-soeatic C0Cs at-those-ois

384 Wastes

Wifmote  imeliiedioee SEATH o o L RAEM ¥ P
Wastei W‘%H"J i P 4 PR,

Building- 54 and-niscallonsous-containers-kN

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00113



A

Fo
A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

near-the WS Ts-andin Bullding #1854 Based en Phase Haboraloryresulis; the LNARL s identfied as diesel fuslheating

Wit n“‘iii’“:, -5.5.7y PPARYTI IV ) ERALTEN ST, ;3@ T W Y PN IR SOEE o t.%]:,' Seedtink-charneiens RESH $ent

PTr T RTIey < b b 30 Sk e dnenaiing byonfoa s e Sie £lend b Bl ol flovearee Thao son ad dly o o e e

? St = = R R 7 oo AT =

S, £ b Bl oed He o adeail g Sumba o dreibale o } Soafer B Sm ot ooty £ fe T oo t sydn ol s s ap: '3
: R NG & : e S8y : SRR i
rinmandote oniid s e o B b L gdole A4 g TOLANRE iy AT -
el PPy ! g L 23 5t §pie ‘,’3?’({.{&{@‘?} ERup - LB

&i{lww onend o n e %; eratirpnbalie B el % LY E T SR li,%,-dd spmeste fo E-'{w-l.:ﬁ{m HAT o fage %Hm—( Italrad Dabselsmed
¥ B ¥ tEd GRS @ R i w 7 PTG

S5 Slerneniane-R-Sold-Re SR G-k
B s o Lrobell HALD f i yns N de) r $ree] Inoronad Powiaied SRIAE b G Jio Lered sa Ao
; anat-Building-#454-trums LA AT 8 Y st 5 et NIRRT Y.
shuelgrated-fesr-The-NaRl-n-ospradimainied-5-foatieL65-Toatiisk andrenrviseons-Assuming-hatthe-grate-and
liquid-covers-the-gntire fioor plan{approximalsiy 650 square-nell-end-assumisganavergedbickasss-obili-dogttb
HETRTN g MDI_ in D»}M HALA e »«ﬁm»;?ﬁ& ) ’_).:0(‘{‘- & I
NI PNLPR I Lo T Fongd pampidle o 30 P B ST T g gE pagesigianerodoniyr T8 ey md L frng B Benmd s obban cun e
£ ¥4 i pagapihe .“‘.4«’“3 & e S EREAL TR G i L £

TR 3 g

Fact: £ & G EJ&Y (l Ny f-"\ _ni@igg_ﬂp;-w Main} 't{f'!'\ﬁ £ i £ 4 BRI i.’ﬁ‘(" Fenend Bt 1"‘; ﬁ’.“j u.‘% p £ ?}wnn%@%ﬁ
Fax Al 4 SR2 I VT spyippaate o]
sathe-des tombs ppesadnta-d

e foamloe tiee folloyadiney dointem pnms il dirvimbort cinlipvioe s tpeedl
. PRBARE 2 _

&-AD0-peions-olwaler-B soh-oi-tse-dentineasuremeds
% e H 5

Lesabion | LiARLeet | Liauidieey | BevetiontlestdNBL | yoipme fgalions)
A 4R &

&k 4A00-MARL)
Bid ¥4 o) Y ATANIOEE
bidy 055 5 $A00-hwater)

Soalida.s .“:_, tabneithieding. £ wsar-gb-Bdaniele-Senre.al ; fandiak-Sontes-rnatoia-tanknig-4

SRR R pealir & Tmend 4 bedranbear :‘]«w‘ ored ke | } 8 Fomd o T8 }\m?..u s f_{;‘},’ toidnabalsovweryaios
anives e Sanitsin-the-bas i iheemanhoie i 5 fam;?r;:«g wenis-in-bdarch-gnd-Dovombee 301 SD\

FHEOREH t%l?; S50 of biandaustor and.colide. Of Byje walime 1 £ ‘{: &0 BEA entarid-0 doastimated

From-the-resuils-of- the BHERA the-soll arsas-associated with-unaccepleble risikfor non-residential use and-the PRGs.

forCOCs-are-as-follows—

Lot Area- e BRG-
{in-acres) {mglkg)
4 1228 Lead- ga |

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00114



A

Fo

A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

Lot Area- e BRG-
{in-acres) {mglkg)
58 02823 ToE G82
Kylenes 7
§1 G285 Lead- By
Naphihalene- &8
Gopper 828
84 G834 bead- 800
85 G288 Lead 200
82 (534 Lead- 800
TCE 002
% §-458 bead- 200

In-addition-SEERAresulis-ndicals-unascapiebiercks-to-senloginal reneptors-at-kots 67-and 80 dus-to- CORECe-in

eurfaca.ealie (6 a4 fants
SHAAES-SOHE-H 1O

Eorthe pumosesoithe E3 amae snd volume-estimates providad-below.are-based on-wiesdances-of BRGe -arsas-of
U‘J\PL ebs&rvai&enrrnet apotv }dem ied in- ihe BPHRAVVV tfer unpaveci por&ens of Lois 6? and 59 ie address risks fo

AT

renain: '@g so}ls above- the watmr {able-woul d ;)e-a&ed te damem&rat& aehrwemem of PRGs-

‘%urfa% soi-at- L(A A-pragants-risks- t@ carrem vigitors-and-to-a future mtld Vigitor ‘rgm isad-- As shgwn- o8 F;gwe Asd

PPG (13620.22)
[FILENAME \* MERGEFORMAT |

[PAGE V" MERGEFORMAT] Woodard & Curran, Inc.

Aprl2¥June 8, 2020

ED_005342A_00003843-00115



A

Fo

A,
WoODARD
&CU? RN

F

WOODARD
SCURRAN

Soil- e;{;mentrat ons-of- xyl&new e\mﬁed ng the PRG-are- beundﬁd -BS-SROWR-Of- Frgtar«e o {Append«»x A\---Ihere e e

exeﬁedaaﬁe ef the IC‘E PR G- Loi&l i aeprexmai& e ’?95; G¥’

mst@ucal aampJe SB»»@ (6 5 197 fest 1 170 ya!kg— }- T% t@i&» esumatsd "eiume of measied RIELRHE ex@eedame ef tns
saphthalene-PRG on-Let 62-s-approximately-1:240-0Y-

Burldmg #E (dae {o-subsiabsoi-sampie I&ad-PRﬂ-exceedame} m%h— some-oH thrs 708 BNEOaS! ﬂng onkotid-Ansres

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00116



A

Fo

A,
WoODARD
&CU? RN

F

WOODARD
SCURRAN

=

mth stabsurfacre so«l e\mﬁeémg- ¢ hn«eatﬁd ewwmg- & %9%3«» 8- ae;)romat&lv 21 258

He-PRE-has-slso-been-d

PR‘!? on-kot 63 i8- apg}mx matme-y 8 485 (‘Y

:’4\ nat npet aaaly&m mmaded - %he BE“HRA { oee%en 2 ?}- rdenmﬁed threg- Jesat{ef@s from- L@% 64 (B 75 at 1— -ée-e oot bgg

AR

spreximalely-—2070-8F {fLe—aporovimately 2 MC Q‘: ef-combined-sarface-and
»&e&ur‘%& 54 he%spotarea; As&ammg—ad&p&hew‘h t-5pot se»‘oreaeh delineated- w;)smaﬁe soit-area- ofé%@e {18

G- ere- %&ef\/ﬁd - sa}l i +n§ t% dm Hag-of Men et mg W&l

an-area-of- 8”@ B haa, Baen- d@msai@d BS- sh@m G- thu'e B (Ag@snd;x A) f@z. aon {:Qn&am G- LS\APL Eha& o806~
osatﬁd wrih &ar‘as& and mabsumac&e S0l e\mﬁedﬂ'sg the- PRc for lead-Assuming 8 depth of 7 fest s lolabvolume of soll

northwash somer-of th ! of 431

mxseedﬂ'eg the- «eed— PRP The\ dep

2, 3
m
;o
5 B R

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00117



A

Fo

A,
WoODARD
&CU? RN

F

WOODARD
SCURRAN

Obsawa%m& of-3-thick.-oil-ike- su;)sian«em %96 noied at %eﬁng& 8«54 -and-B-35-at- depths bebvesn-5- ané-lieet ;)g&

Lot-Bl-pracenisvisk-to-soslogisabsospiorns-from-aa 3¢ o5-ford : ;
mm;}eund& a'@d Gertam m&tals) ﬁ\ltn%g - »tegetet son-is-minnah-there-is-approximately-5,4758-3F ol unpaved-area

Surfa@e\raadqu oLE'fGCE‘ o@d at- Loi 68 ;)reoenis Anaeﬁeptak}e healt - msk» Gu"&ni and fuiuz@ Gansiruei«en WOTKS!S,

aegami@ au'faw soi a'@%{h appfe,@mately 3 579 SF ds q@atsé G- Lot @8 Aith@agh b@th ef t'-s@senamas abut BFBAS
on- adjasef}tr etrrthat ha»te\ beﬁn }de'}t ﬂed with- PR &xc&e&dam% forlead only the aress within Lot 88 are-included in

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00118



A

Fo

A,
WoODARD
&CU? RN

F

WOODARD
SCURRAN

5 £

apg}mx matmly e,w’»() 8- and aloo 161 OBGHES- &a-nt&rw e Lot -5? ?nm d-eeth of s&b&uﬁ%ﬁ TGE- PRw exeeedanﬁe &

s

3-8 G- eme&d}

approvimatel 3620, o

PCB concentralions-exceeding the PRG were dantifiad al-two-areas-of Lol 70 that are collocated with-lead PRG.
exeﬁedaaﬁe T% i{;»tel #6% «d&hmi&é fer FOB-PREG- exeﬁeéame i6- approxmi& -2 zQC é?—---Ina axferage deeth ~9+

58 at %he %tte % Lif!l kew bacause- sha oW ar{}uqdwater 18 .éc : rrar:d trae &‘axée and Ut rsw:dm JrE0-019- serned by
the-Giby-of Newark's-potable-waler syslem:- Currently- Lols 87,6868 and-70-have-restnslions - place-under NJBER

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00119



A

A,
WoODARD
&CU? RN

F

WOODARD
SCURRAN

&
: at-approvmatsly-04-GY--Cleaning-of-the-manhsie aaé%he%m%mgaeé—e@e—%@u@%%%eﬂ%
stmated-at-apsronmalely- 0.4-CY--Cleaning-of-the-manh v
.

e&%ma%ed 300-gations-fepproxmatel-4.8 Yol liguids-for- a-lotal ol approximately 2. G- of water:

93»7

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00120



A

Fo
A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

4. IDENTIFICATION AND SCREENING OF TECHNOLOGIES
AND PROCESS OPTIONS

4.1 Identification and Screening of Technologies

Technologies and process options were compiled for the GRA categories that could potentially satisfy RAOs for each
medium of interest. Technology types are general categories of remedial technologies, while process options refer to
specific processes within each remedial technology type. Representative remedial technologies and process options
that are retained are used to develop remedial action alternatives in Section 5, either alone or in combination with other
technologies.

Screening tables identifying remedial technology types, process options, and screening results are presented for waste,
soilffill, groundwater, soil gas, and sewer water—and-sei-gas (Tables 4-1, 4-2, 4-3, 44, and 4-5, respectively).
Assembled process options were subjected to a preliminary technology screening to verify their applicability to Site
contaminants and physical setting. The technology screening approach is based on the procedures outlined in the
Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA (USEPA, 1988).
Potential candidate technologies were initially presented in the ICT Memorandum (Woodard & Curran, 2019) approved
by USEPA on July 17, 2019. Since that time, more recent data from the final Rl and BHHRA have been used to update
screening results.

The technology screening evaluation process uses three criteria: effectiveness, implementability, and relative cost.
Among these three, the effectiveness criterion outweighs the implementability and relative cost criteria. These criteria
are described below.

Effectiveness: This evaluation criterion focuses on the effectiveness of process options to reduce the TMV of
contamination for long-term protection and to meet the RAOs and PRGs. It also evaluates the potential impacts to
human health and the environment during construction and implementation and how proven and reliable the process
is with respect to site-specific conditions. Technologies and process options that are not effective are eliminated using
this criterion.

Implementability: This evaluation criterion encompasses both the technical and administrative feasibility of the
technology or process option. It includes an evaluation of pretreatment requirements, remedial construction
requirements, residuals management, the relative ease or difficulty of operation and maintenance (O&M), and the
availability of qualified vendors. Technologies and process options that are clearly not implementable at the Site are
eliminated using this criterion.

Relative Cost: Cost plays a limited role in the screening process. Both capital and O&M costs are considered. The
cost analysis is based on engineering judgment, and each process is evaluated as to whether costs are low, medium,
or high relative to the other options within the same GRA category.

4.2 Evaluation of Technologies and Selection of Representative Technologies
Following the preliminary technology screening, the GRAs, remedial technologies, and process options retained as

potential components of a comprehensive site remedy for further evaluation are summarized by medium of concern
below.
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421 Waste

Retained GRAs for waste are no action, removal, and off-site disposal. Process options for each GRA are proven and
readily implemented as wastes at the Site have been identified.

Process Options
Not applicable

GRA Remedial Technology
No action Not applicable

Removal Mechanical transfer Containerization or transport vehicle
Disposal Disposal (off-site) Solid waste landfill, used oil recycling, or
treatment and disposal
422 SoilfFill

Retained GRAs, remedial technologies, and process options for soil/fill are listed below:

GRA Remedial Technology Process Options
No action Not applicable Not applicable
Institutional controlsfaccess | Land use restrictions Deed notice
restrictions Zoning/ordinances

Barriers
Cover systems

Fencing/signs
Single-layer cap
Combination cap
Shoreline revetment

Engineering controls

Vertical barriers

Sheet piling

Soil berm
Removal Excavation Mechanical
Treatment In-situ treatment (biological) | Bioventing

Soil vapor extraction (SVE)
Air stripping and air sparging
Chemical oxidation

In-situ treatment (physical)

In-situs treatment (chemical)

In-situ treatment Stabilization/solidification
(immobilization)

Ex-situ treatment
(immobilization)

Ex-situ treatment (thermal)
Ex-situ treatment {chemical)
Beneficial reuse

Disposal (off-site)

Stabilization/solidification

Thermal desorption

Chernical oxidation

On-site fill

Solid waste and hazardous waste landfills

Beneficial reuse
Disposal

Soilffill with elevated concentrations of lead that is excavated may classify as RCRA characteristic waste (Waste Code
D-008) if the leachate concentration of lead exceeds the Toxicity Characteristics Leaching Procedure (TCLP) regulatory
limit of 5 mg/L. As a result, off-site disposal would need to comply with RCRA LDR requirements via treatment to
eliminate the RCRA characteristic or alternattve LDR treatment standards under40 CFR 268 49 (Phase IV LDR). For
this Site, TCLP data are not available. Heing# ; : : elts
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be-100-myikg-Therefore, some-lsad-sentaminated sollifill-including some-that-mayv-be-sollocated with- PCBs - may-be

Lead-contaminated soil/fill identified for polental response actions, including sore that may classify as characleristc
wests, may be co-ocated with PCBs {Lot 7€), The Toxic Substances Control Act (TSCA) provides the Federal PCB
remediation policy. Excavated soil/ii] containing PCBs would classify as bulk remediation waste. Bulk PCB remediation
wastes at concentrations of less than 50 ppm may be disposed of at an approved PCB disposal facility; or when
disposed pursuant to Section 761.61(a) or (c), a permitted municipal solid waste or non-municipal non-hazardous waste
facility; or @ RCRA Section 3004 or Section 3006 permitted hazardous waste landfill. Bulk PCB remediation waste at
concentrations of 50 ppm or greater must be disposed of in a RCRA Section 3004 or 3006 permitted hazardous waste
landfill or an approved PCB disposal facility (e.g., incinerator, chemical waste landfill) via an approved alternate
disposal method (USEPA, 2005). TSCA is an action-specific ARAR.

Under NJDEP SRP policy, soils with PCB concentrations above 0.2 ppm require a deed notice and, when above 1 ppm,
require a deed notice and cap. NJDEP policy allows for contaminants with appropriate institutional and engineering
controls to be non-permanently remediated if the remedy is found to be protective of human health and the
environment. NJDEP SRP policy is a TBC.

SVE is retained for possible application under buildings to mitigate vapor intrusion by treating soil/fii containing
COPCs, if necessary. Given the relatively thin vadose zone, SVE, air stripping, and air sparging efficiency may be poor
due to the potential for short-circuiting to the atmosphere in the absence of a cover system. New deed notices, capping,
and a vertical barrier would require landowner consent to maintain these controls. Capping, vertical barrier,

stabilization/solidification, and removal/disposal could be disruptive of current commercial activities. Fhs-semenss
1o 1 s_aivw o Fe r‘FrE.“v“ . _ :A et oyl ok by o E_ fvg/{ ; oidn cagiodey dyone i o o ;\-,:_i_i'ul\inn: Lt dmmen i

During ebb tide and precipitation/flooding events, soil/fill may be susceptible to erosion, sloughing, and transport off-
site. Surface water may infiltrate through the bulkhead and exposed shoreline due to tidal effects. When tidal current
is flowing inland (i.e., flood tide) and during river flooding events, the soilfsistessal-fill along with the exposed shoreline
may be susceptible to infiltration of surface water and river sediment deposition. The existing bulkhead could be
extended along the riverbank and raised higher. Vertical barriers such as sheet piling could be installed inland and
either independent of or connected to the bulkhead to prevent or minimize off-site transport of soilfill containing COCs.
A barrier along the river could be implemented on an individual lot basis to enhance the barrier provided by the existing
bulkhead. Berms along the river could be a component of the vertical barrier to control surface water movement.
Vertical containment and flood protection measures could be coordinated with property redevelopment.

423 Groundwater

Retained GRAs, remedial technologies, and process options for groundwater as listed below have been updated from
the approved ICT Memorandum based on more recent groundwater data:

GRA Remedial Technology Process Options
No action Not applicable Not applicable
Institutional controls/access Use restrictions CEA
Well restriction area (WRA)
Restrictions Barriers Fencing/signs
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{ Merged Cells

- Split Cells

GRA Remedial Technology Process Options
Engineering controls Subsurface barriers Slurry walls
Sheet piling
Removal Collection Systems Pumping Wells
Treatmant Ex-sity (physical} Eiftration
Grenuler activated carbon
Ex-situt (chemica! Chermical oxidation
Chemical precipitation
Freatrent- In-situ (biological) Bioremediation
Biosparging
In-situ (physical) Immobilization
Air sparging
In-situ (chemical) In-situ chemical oxidation
In-situ chemical reduction
In-situ chemica! precipitation
MNA Monitoring Not applicable
Disposal Disposal (off-site) Discharge to local POTW
Disposal (on-site) Discharge to surface water

Merged Cells

Groundwater use restrrctrons under NJDEP regulatrons requrre property owner notification but not owner permrssron

hecauss there Brano- Jnaeaeptan 2 heatth righs- under Ehe SUFBRL USe-Scenarios- and CEAS Bre- antrc pated for thoae
iots-surrentiy-withost-one-to-prevent-groundwater use-for other than-monitoring-Rl-data-tMareh 2048 - February- 2049
suggestgroundwater-gualiby-has-improved: Groundwater concentrations of some COFCs were lower for the last event

than pricr svents. The improvement could be due to several factors including source removal (illegal activities reduced
or stopped) and naturai degradatlon Extractron vra pumprng wouid |nduce |nfr|trat|on of surface waterfrom the ad}eeent

reduce TM\/ of organrc COCs no pump and treat optron would elrmrnate drssolutron of residual recalcitrant inorganic
COC in urban fill that remains in contact with groundwater. Pump and treat may offer marginal improvement of
groundwater quality and would have more negative environmental impact than in-situ treatment options. The options
retained for further consideration could be implemented on a site-wide basis or an individual lot/area basis.

424 Soil Gas

Retained GRAs, remedial technologies, and process options for soil gas are listed below. Retained GRAs, remedial
technologies, and process options for soil containing COCs (potential source of soil gas) are listed in Section 4.2.2.

GRA Remedial Technology Process Options
No action Not applicable Not applicable
Institutional controls | Use restrictions Deed notice
CEA
Engineering controls | Subsurface barriers Vapor barrier
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GRA Remedial Technology Process Options
Removal Subsurface depressurization | Active SSDS
system (SSDS)
Treatment Ex-situ treatment (physical) Immoabilization/adsorption
Photocatalytic oxidation

Based on indoor air sample results, health risks posed by indoor vapors in currently occupled bulldmgs are be!ow

acceptable risk thresholds. Risk assessment results indicate that

systemsrasponss actions may be required for future indoor workers at. Lots 58 62, and 68 As di scussed in Secélcm
5.5, response aclions may also be appropriate for arses i additon o the iols identified from the BHHRA where

concentrations of naphthalene, total xylenss, and TCE exceed PRGs for soiffill. Retained process options are proven

and readily implemented and would be implemented on an individual lot basis.

425 SewerWater

Retained GRAs for sewer water and solids are no action and removal with off-site disposal. Retained process options
are proven and readily implemented and would likely be implemented on a lot by lot basis, and the sewer water medium

is found on Lot 1.

GRA

Remedial Technology

Process Options

No action

Not applicable

Not applicable

Removal

Mechanical transfer

Containerization or transport vehicle

Pumped

Disposal

Disposal (off-site)

Discharge to local POTW

Disposal to off-site treatment, storag
and disposal (TSD) facility

e,
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5. DEVELOPMENT AND SCREENING OF ALTERNATIVES

In this section, remedial alternatives for wastes, surface and subsurface seiissciiffill, groundwater, sewer materials,

and soil gas at the Site are formed to address the RAOs. The technologies and process options retained in the
screening procedures described in Section 4.0 are developed into medium-specific remedial alternatives. Theremedial

ereiniti adinth

FHA020-Slnos-that-tme

remadial-altematives.

viera racant-d

T

These assembled alternatives are then subjected to further screening in Section 6. Consideration of the no-action
ahternativeblo Action Alternative is required by the NCP.

The remedial alternalives were intially presented in the DASRAT Memorandum {Augqust 28 2018} conditionally
approved by USEPA on February 27, 202C (Section 1), Sihee that time,_mors recent data from the Final RIR, BHHRA,
and SLERA and USERA comments have been used o updats remedial eitermatives.

To develop remedial alternatives for the Site, representative process options were selected across slternatives from
the same groups of remedial technologies, as appropriate. However, other process options may still be applicable and
should be considered during the remedial design stage of the project. Similarly, quantities of affected materials
described in this section are preliminary estimates based on currently available data. It is anticipated that, where
appropriate, additional delineation data may be obtained during remedial design activities as needed to more accurately
define the extent of materials subject to remedial action.

51 Wastes

Wastes at the Site include containerized waste and LNAPL in the USTs and Building #15A, as described in
Section 3.8.1. Conteminated sollffl]l or qroundwater encountersd during UST dosure is managed under Wasles
Wastes present in other site media are addressed with those media: Manhole 8 is addressed in Section 5.4 (Sewer),
and LNAPL in seilssoilfill not directly associated with USTs is addressed in Section 5.2 (Sail/Fill).

As noted in Section 4.2, the remaining technologies and process options for source materials include the following:

GRA Remedial Technology Process Options
No action Not applicable Not applicable
Removal Mechanical transfer Containerization or transport vehicle
Disposal Disposal {off-site) Solid waste landfill, used oil recycling, or
treatment and disposal

Based on the remaining GRAs and process options, there are two decisions to be made for wastes at the Site in certain
remaining process equipment and containers:

e whether or not to take action; and

e if action occurs, what means should be used to remove and dispose of the materials.

As-discussed-in-Section-3-8;-approximately-37Approximately 38,000 gallons of liquid and solid wastes remain at the
Site in the various containers-and, six USTs, and Building #1%. Although the risks associated with these materials have
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not been quantified, RAOs include securing or removing the materials to the extent practicable, preventing uncontrolled
movement of the materials, and addressing human and ecological exposure to the materials. Note that wastes which
may be present in other site media (soil/ill or groundwater) are addressed with those media.

511 Waste Alternative 1 - No Action

Under this alternative, no action would be taken. This alternative is retained for comparison with the other altematives
as required by the NCP. Under no action, remaining source materials at the Site would be left in place, and no means
of securing the materials to prevent future release to the environment would be implemented.

5.1.2 Waste Alternative 2 — Removal and Off-Site Disposal

Wasle, including NAPLs snd LMAPLs has been identfied in certain, ining process equipment a UST
Building #154, and miscellansous containers, Based on Rl laborstory resulls, the LNAPL 5 identfied g5 diesel

fueliheating oil andis classified as non-hazardous.

This alternative consists of the transfer of wastes into appropriate containers or transport vehicles for off-site recycling
or disposal, along with proper closure of USTs by removal. The means for disposal of the various wastes would be
determined during the remedial design; however, for the purposes of this FS, certain assumptions can be made,
pending disposal characterization. Solid wastes such as the hopper in Building #7 would most likely be disposed of in
an appropriate solid waste landfill. Oils and other NAPLs contained within process equipment and USTs would either
be sent to a recycling facility or for treatment and disposal. Water contained in the USTs would be transferred to an
appropriate facility for treatment and disposal.

YWithin Buliding #7, 8 white
measures abproximately 20 feet |
in’“? the ;aoond fonr aqd thﬁ ch,

teic-lonking substence remaing in an approxivadely 5-fout dismeler hopoer that
height between the first and the second floors, The top of the hopper 5 accessible
N cmtenta are visible sporoxiniately & feed below the too, The estimaled voiume of
) onnmtely 11 CY iding R12, a plagtic 55-galion drum contal

A portion of Bullding #15A Hump house) condaing 3 petrolsum-based Bauid (NAFLY beneath sooled weler wnder g

»tpe’ c:*atr«d ﬂoor T'he I\""sPL iS5 80D xiwmi»;'v U 5 foot fo 65~ fu ot t:’iixk and “erv YBLOUE Aswm:ﬁq ihat tha qrate and

of NAP?...H ?.‘ur.dm ESA s milm@ied a?dt}ﬁ(:c* o,

iR ;
Ont» r;f hese U«:TL; 'L; >T~re‘; Gon id ing approy a?e ¥ E F\\O gatons of LNAPL (0.5-Toot thmk‘ g wrth A nrm«mwi&
4,100 of umi»; Bamd on t'“;e d»:« ASUTEME: “;ta f“om the top of the tanks and e approximate dimer

of the tanks :

Sampls Depthio Depth io “ b An

Location | LNAPL {feef) Liauad éf&et} =

LUST-1 AL 18 4 506 -watﬁr

LUST-203 by : ] 7400 [water)

UnT4 & 1,300 (water}
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LT BA 58 2460 healery
Ul hA 0.85 £.560 hrater)

Upon removal of contents, the USTs would be removed and confirmation soi/fill {including underneath the tenk) and
groundwater sampling will_occur in consideration of New Jersey iank ciosure regulations. Contamineted
soilffiligroundwater observed in the excavation after tank removal would be addressed in accordance with New Jersey
tank closure regulations. |t is assumed that aoproximetely 3,173 CY of impacted soil/fil adiacent to the USTs will require
excavation and off-site disposal as part of the UST remaoval.

5.2 SoillFill

As discussed in Section 3.82-sailed 1, soilifill with COC concentrations associated with unsscestable-human-haalth
risk-are-presentARAR non-compliance are deiinested i Appendix A and are subject io remedial alternative
development. Soilfil areas excaeding PRGs for malais-atbols-1-64,-62,-83, 64,8568 and 70-and YOG atleis 85
§d-and-88:naphthalene, iolel xylenes, and TCE are de!mﬁated on Fqure\ A T\e th ouc;h A 17 i1 Appendix A and
addressed by soil gas alternatives in Section 5.5, Additionally, two areas of LNAPL-containing seissoil/fili on Lot 64
and Lot 63 which contain concentrations of certain COCs above ARAR-based criteria were also determined to require
further assessment in the- FS. ls-addidienFinally, SLERA results indicate unacceptable risks to ecological receptors at
Lots 67 and 69 due to chemicsls of ecologics! concern (COECs) in surface sailssoil/fil.

The-remaining-leshnologies-and-prosess-oplions-for sourse-matenals-are-descibed-in-Section-4:2:

There s an estimated 37 800 CY of soilill at the Site that is impacted with benzo{aipyrene, arsenic lead, PCB Aroclor-
1260, andlor benzene af the Site af concentrations exceeding respective PRGs In addition, thers is approximately
386 CY of surfece soilfiil on Lot 88 with concentrations of coppsr that exceed the PRG. An sstimated 3 170 OY of
LNAPL impacted au'fage ang subswfa;e 50/ H i3 present o Lot 64 and an extimated 275 CY of LNAPL imnacéed

mgacted somf.. [ Lot 94 s add:esaed with UQT removai in Sect.on 51

Estimated soilfil areas and volumes with concentrations sxceeding PRGs are listed by maior constituents and area

Remedial Brocess- Depth Yolume Comments
Technologyfreas | Optionsfyes {FT} [ 4]
{5F}
Ne-actionCoppar Natapslicablelot Nat- Z 380
82 applicabled 160

Benzolaipyreneinstiutionst Land-use- Dead-notice- 2 3375 G0Y

controls/access- sesirictionslofs 91,16¢
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50,561,584, 65 end

&7
restrictions Zonmnglordinances-
Barriers Fensinglsigns-
Enginesringconirols Covar-systems Single-laver-cap—
Shaetaling
Soil-berm
Removal Excavalion Mechanicat
T e e S
Benzofalpyrens | . Alr. 452340 Q- 18750 | Deleted Cells
sirinpiaglols 0S| ¢y nserted Cells
m ; nserted Cells
6‘—6* a_l?_d aji . Inserted Cells
spargiagfy Inserted Cells
Lead gt Chermical g- | 8875 | Collocated
freatment | oxidetion286600 | 10 (94 with PCB
ishemisahlols Arocior
69/70 1260 on
la-sifu-dreatment- Sabilization/solidification
Disposallead Lots ‘ G 7736 CY Solid-waste-and- | Inserted Cells
W‘D‘%‘;‘S&L Wﬁ@“ i Inserted Cells
{pflsite) iandiirdsC_oHocated with Inserted Cells
arsenic (Lof 63) "
benzens (Lot 64) and
benzof{aipyrane (Lot 63)

Subsurface soilfil volumes were estimaled assuming the deoth of ARAR exceedances corresponding fo the estimatad
depth of sadffill {Le. spproximately 10-oot depth on Lot 80 and north, and approximately 11-foot depth fo the south of
Lot 80}

Based on the remaining GRAs and process options (Section 4.2), there are four decisions to be made for soilffill at the
Site:

e whether or not to take action;

e if action occurs, whether to leave the soilffill in place or to excavate for off-site disposal;
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e if the soil/fiii is left in place, whether to coverfisolate or treat; and

e what, if any, institutional controls are needed in combination with the selected alternatives.

lé -ig- noied -ihat fer eae;h mé wé&ai ot-the- deswon& mad-e and -Hig- Gerreoponé fig- oeleeted «remeé ah-action- 'x}ay b

o Lot 4820 8Y with 620 CY of surface solls for isad:

2 Lot 58~ 611 8Y with 584 CY of surface and subsurface sois for VOCs, ofwhich atleast 140 CY s below the
waterfabis:

b at 81 226 SV with 820 -CY of swface g2
waterfabis:

asigw Ehe waw Eam ané @1 bY w-ih. 1”@ &,‘( Yol LNAPL*GQ#! i
topmost-3-fest of soil-from-the LNARL-grea-is-reused as-backfills

avgesd PRGs furboth-lpad-and VOCs)-and
P {08 70 =1 -'\'ﬁ'l- SY ith 3 ﬁ"‘ﬁ oY of surdface and-subsy
the water Eah»e -andd 500 &){ - esilocated coile for PGB

.

Additionally-approvimately-1-680-S¥ ofsurface soilsont ; 3 ;
rigks-to- eselag{ea«» Fe(‘repi("‘- For-purposes-of-this-F3-the- wa@er -iaele WS- a&wmed {o-be-an- aveefage of5dest bgs:

RAOs include addressing human exposure pathways, ecological pathways, the potential off-site transport, and the
potential leaching to groundwater and surface water.

For alternatives which involve excavation or treatment, estimates of soilfill quantities exceeding a PRG are used, such
that remaining soilffil] concentrations would comply with health-based or ARAR-based criteria. Astsatichievement of
cleanup levels may be based on these criteria or as otherwise determined during the remedy selection process.

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00130



A

Fo

A,
WoODARD
&CU? RN

F

WOODARD
SCURRAN

For alternatives involving a surface action such as containment or access restrictions, the entire area of interest was
considered due to the small incremental cost associated with increasing the extent of the action for these areas. Actual
quantities and extents of affected soil/fill handled during remedial activities may differ, depending on conditions at the
time of the remedial action and the target cleanup concentrations. Depending on the remedy selected, sampling and
analysis for specific COCs during remedial design and/or remedial action may be used to more accurately define
quantities and plan remediation.

521 Soil/Fill Alternative 1 - No Action

Under this alternative, no action would be taken. This alternative is retained for comparison with the other altematives
as required by the NCP. Under no action, new deed restrictions and other institutional controls would not be
implemented, and future use of the subject areas would be unrestricted except that existing NJDEP-approved
institutional and engineering controls would remain intact sithough they are not enforceable by USEPA.

522 Soil/Fill Alternative 2 - Institutional Controls and Limited-ActionL NAPL Removal

For this alternative, deed notices would be recorded on all 15 lots. Existing deed notices would be revised to reflect R
results and existing engineering controls for applicable lots. Fencing would be maintained and enhanced as appropriate
in order to limit unauthorized access to the area and prohibit future use of the area in a manner which may expose
human receptors to unacceptable risk. Deed restr|ct|ons e&%aehahmg requr emenés Foar- FIE- eeea%r-amiree {i8r-vaper

commercial or qdustnal Regular srteSrte rnspectrons would be performed to ensure comphance with the deed
restrictions. ExistingOther institutional controls include existing zoning and local ordinances associated with use of the
Site which would also be revrewed and modrfred as appropnate to ensure comphance wrth the obJectNes of thls
alternative. MNa-a WO ¢ 568 affe this
lterr'sa%we 4& i5- aseu'x}ed -éhat tne enirm B te wmld- b S&bj&s@ to t'f;e hmréed -aotons- deser«»eed herew Ur'sder s
3 3 B8 & g anged-instiutional controls are typical

Soilffill with LNAPL on Lot 83 will be excavated and disposed ofi-site under this allemative. LNAPL in soilffil adiacent

{o the USTs is addressed under wasts altematives (Sedtion 5.1). A predesian investigation will be compieted to further

refing the sxdent of LNAPL in soilffiil on the Lot 63 ares shown on Figure 3-1. NJDEP guidance on LNAPL will be

considered in determining the extent of remedial action during remedial design and documentetion of meeling

appiicable RADSs by the removal action. Specific information on the type of petroleum hvdrocarbons could be collectad

during remedial design for application of NIDEF guidance. For the purposes of the FS | it is assumed approximately
75 CY of soiiffill with LNAPL will be removed adiacent io Bisiding #7.

Institutiona! controls and access restrictions (lo be determined during remedial design) and wili refiect the ongoing
businsss operations at the Site. Accass restriction eouid includs fencing, concrele barriers, and guard rail, Figure 5-1
displays the arees subjected fo remedial actions under this alternative,
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5.2.3 SoillFill Alternative 3 - Enginseringand
NAPL Removal

Institutional Controls, Engineering Controls and

would be addressed by eng|neer|ng controls (cover system) and |nst|tutional controls (deed notice), for the potentia!
unacceptable risk. Soils-presenting potenbiatunacsepteble soologisal-risks-on-bots 5. and B8 would slso-be addressed
y-thass-centrols-In addition, the bulkhead would be reinforced or reconstructed, as appropriate, with new sheet piling
or shoreline revetment in order to minimize the potential for interaction between the Site and surface water. Figure 5-

2 displays the areas subjectad io remedial actions under this altemative. Removal of 275 CY of oil/fil conteminaled

with LNAPL under this alternative is as described in ScilfFill Allernative 2.

g

Feer Lo&s 61 62 £3;-64-85-68; and F5;- -ihe'«e' eaae{:epteee ﬂsk arsamated- auédoor werkem -gxposed- te

i

Qa@—AJ%A(R—e*eeeéa%e—Capmnq of contammated arees cans;sts of tde const'.zctim of a harrier ovenaro.j'id me

contaminated aress. The cap s intended fo prevent sccess fo and contact with the confaminated media andior fo
contral its migration. Impermaable caps like asphall caps also address the soil-o-groundwater pathway by reducing
vgrtical infitration. Existing building foor slabs in contact with soilfill are incorporated info the cap. I & building is
damolished in the fidure and ife floor slab removed, 8 new surface barder could be warranted at that location.

An existing deed notice with engineering control {concrete slab) presently exists within portions of the building footprint
on Lot 63. Asphalt pavement is the engineering control in the existing Lots 68 and 70 deed notice. Other lots at the
Site have concrete or asphalt surface pavement, although not part of a deed notice. During the remedial design, these
surfaces would be inspected to determine their suitability to be used as a cover. Some existing pavement may need to
be repaired to be used as an engineering control if tha navement otherwise mests the snecifications of the cap design.

The use of existing pavement as surface cap would reduce the amount of material resources 85 encouraged under
Region 2 Clean & Green Policy, Using existing asphalt or concrate pavement reduces the snvironmental foolpnnt of
ihe remedial action. The lisling of concrete as & surface matedal in this altemative is intended to allow the reuse of
axisting concrete pavement, tis envisionad that new pavement under this alternative wouid be asphali but concrate is
an acceptable substitute as it provides the same protection of human health and environment as asphalt

Two other capping options were retained in the DASRAT Memorandum, including a single-layer cap (such as a soil or
asphalt cover) and a multidayer-combination cap. While both types of cap accomplish the objective of preventing
exposure to impacted soiissoifiill, a single-layer asphaif or conerete cap is judged to be more compatible with the likely
long-term future use of the Site. NJDIEP technical quidance concerning caps wil be considered during design of a cap.
Dther surface harrers such 85 sl or geo-membrane laver have besn screened oul because the Site is an aclive
ndustrial park and s fulure use is anticipated to be the same. These cther surface caps are less suitable for roadways
parking, and materiz] storags coourring at the Site, and also reguire more maintenance like vagsiation control,

Asphalt cepping 85 an enginesring confrol is a iypical component of an NIDEP-aporoved remedy for histons fil
INGDEP 2013 NIDEP. 20143, Accordingly, a 6-inch asphalt cap is proposed in this alternative over exterior unpaved
portions of the lots to prevent direct exposure to those seds-3oilfill. In areas i be capped that have existing surfacs
savement the thickness of new asphail pavement can be adiusted to include the existing pavement as long as the
combined svstern of existing and new cap are profective of the snvironment and human heaith. The estimated extent
of the asphalt cap, including Lots 67 and 69, is approximately 42:850-28 40C square vards (SY:) (ses Appendix A-18),
some of which is currently covered by concrete or asphalt. Surface water management is a capping component to
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reduce potential off-site transport of soil/fill with COCs. A cover consisting of soil, recycled concrete aggregate and/or
alternate fill may be an appropriate substitution for asphalt based on reasonable future use during remedial design.
Different covers may be appropriate for different lots. Use of alternative covers are to be approved by USEPA and be
in compliance with state regulations.

The existing bulkhead along the riverfront consists of various materials (steel, wood, concrete), and varies in condition
from poor/failing to good, with the wood bulkhead sections generally in the worst condition and the steel and concrete
sections generally in the best condition. A geotechnical investigation would be required for both bulkhead enhancement
process options. For the purposes of this FS, one process option is that wood sections would be replaced with new
sheet piling tied into the adjacent steel and concrete sections of the wall. Additionally, steel sheeting would be installed
along Lots 67 and 63 where a bulkhead is not currently present. Approximately 8608140 feet of new bulkhead walls
would be constructed, and the old sections of bulkhead would be removed and progerly disposed of.

A oatalialb $opit i dlehemd sabanmasngnt il inee b ki rbariaaatas ook atae Alnm g
5 ad-astoliobkon Py REV VR R W R -
a}y@p{%@ _gﬁ(ie_*ﬁ%m?g Iy Mr 2 e s e penll ;»- L Lean :M e 585 el

The second bulkhead enhancement process option is shoreline revetment which would require sloping the shoreline
back and placement of an impermeable liner and R-6 or larger riprap. Approximately 800 feet of shoreline revetment
would be constructed.

Desian and insteliation of either bulkhead enhancement will_incorporate_active_stormwater discharge pipes as
appropriste, and existing inactive river wall pipes would be sesled. in sither bulkhead enhancement scenario, the
effective height of the bulkhead wall could be incraased with soil/fill berms for swface water management. Bolh
! ead el ant.oplin ns reruca e poten chion aut\ﬁ,eu 1 ihe 5 ie ang ihe Pagsaic River, Belivbuilduad
¢ RN faliahing ser-Both options are also
compatible with, and will take inta account as necessarv remed|a| action be|ng designed in the kawarlower 8.3 miles
of the Lower Passaic River-is-s ANCS 8 : g ROLL Currently, the OU2 remedial
design anticipateaniicipaies bank to bank sediment dredging with dredging offsets and placement of a cap over
remaining river sediment. The installation of the shoreline revetment option would disturb less river sediment than the
sheet pile wall.

This alternative would also inciude the-limited-adlion-acthvitiesaccess re\mctons and mﬁm stonai controls of Soilffil

Alternative 2-¢ X g SRCE 5 g 5 3 8 8068 & khead. Under this
alternative, ;ezeﬁe%eé—englneerlng and !nstltutional contro!s would be Aﬂaéé»tenuze@oo dmaied with eX|st|ng NJDEP-
approved controls.

Eorlota 88,62, and 88, risicin-excess-of threshold-s-assosiated with-indsorworkers-evpased-fo-arganic vapors-from
501 Ymaaet» Currmty, hese\ Idis -gither-have no-buildings-on-them,or-existing bulldings-are vecant-Soil-gas
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5.2.4 SoillFill Alternative 4 - Excavatinnandinstitutional Controls, Enginsering Conlrols,
Focused Removal with Off- Slte D|sposal of Lead, and HAPL Removal

treatmem f qeede& ar:d i ap&s& Trae excanated AFOBS- ww!d be aackﬂl«ed w% fi ﬁ}atei ai se«leaed i acsardar:ce
with-Hie- NJDEP Fm Met&ﬂa &a4dan&e fer éRP—--S{éer -gated- A;)FH 4645 a'ad fm shad-n-a- FRERARE- Genswtmn& wrt&

{,’{ G nils

§ S % H SRS f A
SneL.ad mrveemneadeie lmomond ombd et e byomraned o po seincde Lol obe e e dhn peealbe af o
h-gR-ApReptatel : adfill-doponding to-ai-disn
Iampanm bt o il sesiniodn sase dof bnen novn odismbod o b oof fines oo diod oo

The-extent ol excevelionwil- be-determined dusing-the- remedra«» design-phase-The limits-ol excavalion-will-be-based
en-assessmentol sol-LRGe-lo-bermmeved-ormanaged-io Srrinative-cansstrsi-esimates-elow-oruithin

Yo B ot {14, 3 o dhn gy bod o i o v d e dnmd o oo dh [y ool o 3 o f o
i P -t&}--i@*’;. B FGH- G HAGRS-RE-At-! g £ Feit

ALe b by ki Tl 3 fed tiredipeden BOL snmmonimbonm ol onpm IR ol gban i man pomie ton g omypin ed e g pabiepeen s B
5 sgapbaled dpmentin Bl P vm 44 43, c% rgiri.\;— oot : 3

fo- addrems eatan&}al eeelegmal &xp@»w& aﬁms«ai&d m&h (‘@C& b3 ou'faem salis-on- &hose loi&

Asthe-scopsoithis-allemative is-based an-rsks-calouiated-under spacific-assumad future usa-of the Site-institutional.
contrals-would-be-mplemented -such-as-deedresinslions.-to-ensure-that-the-fubure use-of the-Site-s-consistent-witly
5.2.5  SollFilt Alternative 5 Hot Spot Excavation-and Capsing

for lead-
ead
enhancemenis as described for SoH/FiH AIternative 3 for the rema!nmg affected sollseoilffill. As wnth the other
alternatives, institutional controls such as deed restrictions would be implemented to ensure that the future use of the
Site is consistent with the assumptions of the BHHRA. Figure 5-3 provides the maior companents of this aliernative,

ThlS altematlve combines thefocuced excavation and off-site dlsposal

The extent of hetepetiocused excavation will be determmed during the remedial design. The limits of %f—sgetfccu ed
estimates below or within the NCP risk range""(-io4 to 10%), and the non-cancer HI estimates are at or below the
protection goal of 1 or to achieve ARAR compliance. The assessment would include Rl soilill samples along with
remedial design samples and/or confirmation samples if necessary.
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Forthe-purpesesress fo be remediated in this allermative include soi/fil containing benzolalpyrene. Berzolalpyrens
and other PAHs are ublguitous i urban and industialized arsas especially properties with historic fill or asphait
pavement The Site has both sources present. Many of the E3-For-bots 83-and 84 sslect-hatepot-soilsgoil/fi] arsas
being subectad fo remedial action are due o the presence of benzo(aipvrene above its ARAR 2 mq/kq' As shown
on Fgure 34, benzolalpyrene concendrations are fairly consistent site wide with no clear source areals) based on
soilffili concantrations. The soil semples with observed LNAPL do not contain benzolaioyrens concentrations above

ihe ARARs (RIR, Appandix D). As axplained in the RIR (Section 4.2 5}, a source of banzolalpyrens in soilffill hes been
dentified as historic fill in NJDEP-led remediation The narrow rangs of concentrations are consisient with this finding.
uagpinq thece arsas without excavation/of-site disvosal is consistent with NIDEP guidancs for historic £l (NJDEP

The focused excavation is for soiiffill above the water table {up to six fest} in the vicinity of Buildings #7 and #12 with
lead concentrations above the PRG-{assumed, Excavaled soliffill is estimated to be approximately 4842,87C CY (ses
Appendix A-18) and LNAPL-impacted soil /| is approximately 285275 CY}would be-excavated and-dispesed: Actual
volumes of soil/fill to be disposed of will be dependent on the determined clsanup-isvslsand the-results of further
delineation during remedial design, and post-excavation sampling. i-is-assurmed-thatsoils3ailffili located beneath
existing buildings weuldis not be excavated- wiih the concrete floor slab being a cap.

The excavated areas would be backfilled with fili matsrial selectad considering the NJDEP “Fiii Material Guidence for
SRP Siteg” dated April 2013,

Removal of soilffill reduces andior eliminates polential impacio-groundwater sources, primanly localized lead
Because of the extent of goil/fill, some of which has been identified as historic f||| excavat|on under thls aiternatlve
does not reduce the extent of capping. The remaining affected sail 2 S
{Figure 5-3) would be capped to address the associated wnmass ¢ 5 potential
unacceptable hurman health orecological risks-ea-hols-§7-and 88 wauld- alsc;» ;)ecrapped Capp!ng under thls alternative
would be as described in Soil/Fill Alternative 3 for a 6-inch asphalt cap with an assessment of existing surface
pavement, Existing building conerete bottorn fioors are considared part of cap system in this allermnative, if & building is
demnalished in the future and its floor slab removed, a new surface barrisr could be warrantad at that location.

Excavation adiacent {o existing buildings raises building stabiity considerations. Addiional measures would be
undertaken to address building stability. Because foundation and other building detais are notinown, building stability
measurss would have i be more conservative than f these defaiis were known.

Removal of soilfill contaminated with NAPL {275 CY) under this aiternative is as described in Soil/Fill Alternative =2,

Instifutiona! controls and access restrickions as descrbed in SolllFll Alternative 2 would be implemented under this
glternative. Engineenng and instilulional controls under this allemative would be coordinated with existing NJIDEP-
approved confrols.

i SoilfFill Alternative 5 - Institutional Controls, In-Situ TreatmentRemediation,
Enginssring Controls, and LNAPL Removal

Under this alternative, the affected soilssoil/fill would be subject to_insttutional and engineering confrols, LNAPL
remaoval, and one or more of several readily implementable and well developed in-situ treatment methods. The specific
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in-situ methods to be implemented for each lot will depend on the nature of the contaminants to be treated. Figure 5-4
presenis the major components and areas for Sol/Fil Allernative 5.

For the seis-indatesoil/fill where the primary COC is leadmetals, stabilization/solidification would be the most applicable
means of treatment. This process would involve the injection and mixing of an appropriate binding agent (such as
cement, lime, or kiln dust) using a backhoe or large-diameter auger. Alteratively, an iron sulfide amendment could be
Jsed to immoblize the melsls as nsoluble metsl sulfides incorporaled info secondary mele! precipitates After
completion of stabilization activities, the treated areas would be capped as described under Soil/Fill Alternative 3.
Untreated arsas of Lots 87 and 6% would be capped also. Note that due to the increase in soil/fill volume inherent with
this approach, along with the need to cap treated soils, it may be necessary to remove and properly dispose of the top
12 to 18 inches of soilfill prior to treatment, so that the elevation of the final surface does not change. Bengh-
scaielreatabiity studies may-be-appreprisieand/or pilot tesi{s) are warranted to determine the most effective binding
agent and mixing ratio to treat site sallesoilffiil. Asproximalely 18,000 CY (sse Appendix A-18) of soilffill wouid be
irsated in this manper.

Areas o be remediatad in this altemative include sollfill containing benzolalpyrens. Benzelalpyrene and other PAHs
are ublguitous in urban and industrialized arsas sspecially properfies with historic fill or asphall paverment. The Sile
has both sources present. Many of soilfili aress being sublectsd to remedial action are dus fo the presence of
benzolalpyrene gbove its ARAR (2 molkal. As shown on Figure 3-4. benzolalpyrene concenirations are fairly
consisient site wide with no dear source area(s) based on soll/fili concentrations, The soi samples with cbservad
LNAPL do not contein banzolalpyrens concentrations above the ARARSs {RIR. Appendix D). As expiained in the RIR
{Section 4.2.51 & source of henzolalpyrene in soil/fill has been identified as hisforic i in NIDEP-led remedialion. The
narrow range of concentrations are consistent with this finding

For the soils in-iots-38, 62, and 68, where ¥OCsorganics arealso COCs. soll {approximately 19,400 CY | see Apnendix
A48y soilffil mixing with a chemical oxidant, such as a persulfate or hydrogen peroxide, would be considered the most
applicable in-situ treatment approach. For this option, a slurry of the selected oxidant would be mixed with ¥5&-
impacted soils using large-diameter augers or a backhoe, depending on the area and depth of treatment required.
Banch-scaleT realabiity studies and/or pilot tests(s) would be included as part of the remedial design to evaluate the
most effective oxidant for sois-in-each-lot.solffili, For Lote 62 and 68 areas where lead and YQCsarganics are both
present above target concentrations; (approximately €.30C CY, see Appendix A-18}, chemical oxidation could be
followed by stabilization.

assesiat@d-wi-ih--(;Q(-Ss-éra-!su'r-faee-seéisa&-&h@se-l@ts.—

to-address-notential
S FO@Tat

.;,-: 3 SRROEHE

$h-previeus—at ves:As described above, this alternative includes freatment consistent with the CERCLA
greference for ireatment to reduce contaminant TMY, However site-specific condiions sl the Sile sugaest in general

that treetment may be impractical, infeasivles or not implementable for the following reasons:

& Some sollfill contaminants for the Site based on Sections 3.1 and 3.4 are copper, arsenic, lead. VOCs, and
seiect PAHSs. Metals trealment methods inciude stabilizaton/solidification. However, these methods would not
significantly reduce the matals concentration in sois (except possibly a minor reduction dus to the dilution
affect of the stabilization/solidification reagents} and would not reduce the mass of contaminanis at the Site
Thersfore, stabilization/solidification methods wouid not mest ARARS for placement on Site of trealed soil/fill,
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s Technologies for exiraction of matals from soil/fll are likely to raguire treatability/pilot testing, In additon, the
fime for freatment would likely delay backlil and restoration of the treated areas or reguire interim institutional
controls {dzed rasirictions} if in-situ treatment was used.

s In-sili {reatment on Site may be impractical or inefficient begause of the space constraints af the active
ndustrial park, the likely length of ime required to meet RAQs for cerlain in-sifu treatment technologies {and
the long-term implication o the businesses of protracied treatmend) and access limitations for treatment
equipment. If the vacant southern portion of the Sile is redevalogad orior o remedial action, the lack of
available space negatively impacts implemeantability of this allermative,

Institutional controls and access restrictions would be implemented, as described in Soll/Fill Altermative 2. Bulkhsead
engineenng confrols as described in Soil/Fil Alternative 3 are a component of this altermative

828  SolFill Alernative § — Instiutional Confrols, Removal with Of-Site Disposal, and LNAPL
Removal

Under this alternative, COC-impacted soil/ i is excaveted and fransported lo a permitted off-site facility for subsequent
freatmeant (i nesded) and disposal (Figure 5-5). The excavated areas would be backfiled with fill malerial selacted
considering NJDEP “Fill Material Guidance for SRP Sites” dated April 2015, and finished in a manner consistent with
cirrent conditions (8., asphait paving, grass, efc), with ac)m-)natp r«rnsmn and »u*fare dranags cmnfr
imolementsd, Uit d Cwouid likely onour af 8n appropr

depending on the re iz :

desion, Figure 5-8 presents the maior componenis and areas for So.l.rFi.. A.tematlve G,

(G

The extent of excavalion will be delermined during the remedial design phase. The limits of excavation will be based
on assessment of soilffill OGS o be removed o managed fo achisve tve caneer risk estimates below orwithsy

the NCP riek ranae 110 to 10%) and the non-oances Hi estimates sre st or below the protesiion noal of 1 or ko st ;le“e

Excavation adiacent to exsting buiidings at depths below the water fable which raises building stebiity considerations,

Additional measures would be undertaken fo address building stabilily. Because foundation and other building details
are not known, huilding stability measures would have 10 bs more conservative than if these details were known

Thess measurss may inciude offselting excavation which leaves soilffill in place. Based on building lavout end the
proximity o each other in excavalion areas, this could result n & substantial porlion of the to-be-excavated soil/fi
remaining in-place dus fo buiding stability and safety considerations.

Aress to be remediated in this altemative include soil/fill containing benzol(alpyrene, Benzolaipyrens and other PAH:
are ubiguitous in urban and indusirialized aress especially properties with historic fill or asphalt pavement. The Site
as both sowrces present. Many of so areas being subjecied io remedial action are due to the presence of
benzolalpyrens above ifs ARAR {2 malkg) As shown on Figure 3-4. banzofalpyrene goncentralions are fairly
consistent site wide with no clear source areals; based on soil/fill concentrations. The soil samples with observed
LNAPL do not contain benzolalpyrene concentrations above the ARARs (RIR A;:pend x ). As explained in the RIR
{Saction 4.2 5) & source of benzo{aioyrans in 30/l has been identified ag historie fill in NJDEP led remediation. The
narrow range of concentrations are consistent with this finding.

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00137



A

Fo
A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

For the purposes of this document i is assumed that select soilfil with COC concenirations above the PRGs
{approximately 37 600 CY . see Appendix A-18}, including LNAPL-impacted soll/fill, would be excavated and disposed
such that remaining soils would be in compliance with cleanup goals Actusl volumes of soilfil to be disposad of will
be dependent on the determined cleanup levels, resulls of further delineation during remedial design, and post-
sxcavation serapling. Excavaton couid exlend across lol boundary lines as needed 1o meel remedial goals, as-desd
metrrtions to-encursif 1t is assumed that sollfil located beneath existing buildings would not be excavatad.

Removal of soilffill contaminated with LNAPL under this aitemative is as dascribed in Soilii] Allermative 2.

As the scope of this allernative is based on future use of the Site is-consistent-with-the-assumplions-of-the
SHERAconsistent with current industrial use  institutionsl controls as dascribed in Sail/Fill Alternative 2 would be
implemenied. Enginesring and instifulional controls under this allemative would be coordinated with existing NJDEP-
aperoved confrols. Access restriclions as described in Soi/Fill Altemative 2 are included in this altemativa.

527 SoillFill Allernative 7 ~ Instifutional Controls, Ex-SHu Treatment and On-Sile Placement,
Engineering Controls. and NAPL Removal

Under this alternative, the affecied soilffills would be subiact fo institulionsl end enginesring controis, removal, and one
or mors of several readily implementable and well deveioped ex-sity freaiment methods. The specific methods {o be
implemented for sach ot depends on the nalure of the contaminants to be ireated. Soilfill would be excavated and
freated on-site with the treated material baing placed in the excavalion(s). Figure 3-8 displays the areas subjecied o
remedial actions undsr this altermnative.

For the soilfills where the primerny OOC s metals (approximately 18000 CY ses Appendix A-18)
stabilization/sclidification would bs the most applicabie means of treatment. This procsss would invelve the iniection
and mixing of an appropriale binding agent {such as gement, lime, or Kiln dust) within a constructad aboveground
ireatment call or pugmill, After completion of stabilization activities the freated sollfil would be placed in the excavation.
Note that due 1o the increase in soilfill volume inharant with this approach, it may be necessary io remove and properly
dispuse of the top 12 to 18 inches of soll/fill prior to freatment, so that the glavalion of the final surface does notchange.
Treatablity studies andior pilot testls] during remedial design are approoriate to delermine the most effective binding
agent and mixing ratio to freet soilfil,

Areas to be remediated in this altemative includs soilfill containing berzo(aloyrens. Renzola)pyrene and other PAHs
are ubiguitous in urban and industrialized areas sspecially properties with historic fill or asphait navement. The Site
has both sowrces present. Many of sollffill areas being sublected o remedial action are due to the presence of
benzolalpyrene sbove s ARAR {2 mafkg) As shown on Figure 3-4, benzoflalpyrene concentralions are fairly
consistent site-wide with no clsar source areals) besed on soilfill concertrations. The soil semplas with observed
LNAPL do not conlain benzolalpyrene concenirations above the ARARs (RIR, Appendix I, As explained in the RIR
{Section 4 2 B}, a source of benzolalpyrens in soilffill has been ideniified as historic fill in NJDEP-led remadiation. The
narrow range of concentrations are consistent with this finding,

For the soi/fill where organics are COCs (approximately 18400 €Y, see Appendix A-18), soilffill mixing with a chemical
oxidant such as a persulfate would be considered the most spplicable sx-siti treatment approach. For this option,
excavated soilffill a slurry of the selecied oxidant would be mixed with organic-impacted soilfil within & constructed
aboveground treatment cell. Upon confirmation of meeding reatment goals, the soilffill wouid be placed back in the
axcavation. Treatebility studies andior pilot test(s) would be inciudsd as part of the remedial dssign to evaluals the
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most effective oxident for soil/fll in sach lol. Where metals and organics are both present above targel concenirations
{approximately § 300 CY), chemical oxidation could be followsd by stabilization.

= As described above, this allermative includes treatment consistent with the CERCLA preference for traaiment
to reduce contaminant mobility, toxicity, and volume, However, site-spacific conditions at the Sits suggsstin
general that ireatment may be imoractical, infeasible or not implementable for the following reasons: Soms
scilffill contaminants for the Sile based on Sections 3.1 and 3.4 are copper, arsenic, lead, VOCs and seiact
PAHs. Matals freatment methods include stabllization! solidification. However, these mathods would not
signifcantly reduce the metals concentration in soils (except possibly a minor reduction dug o the dilution
sffect of the stabiization/sclidification reagsrts) and would not reducs the mass of contaminants al the Site.
Therefore, stabilization/solidificalion methods wouid not meet ARARS for placement on-site of treatad soil/ll.

+  Technologies for exiraction of metals from soilfill are likelv to require reatability/ pilot testing. in addition, the
fime for freatment would likely delay backdii and restoration of the treated arees or reguire intering Institutional
Controls {(Deed Restrictions! f in-situ treatment was used.

s Ex-situ treatment on Site may be impractical or ineflicient because of the space consirainis at the active
industrial park, the likely length of time required to meet RADS for cartain in-situ treatment technologies {and
the long-term implication on the businesses of protracted ealment), and access limitations for treatment
snuinment. If the vacant southem portion of the site is redeveloned prior fo remedial action, the lack of
availabie space negalively impacts implementability of this allermative.

Institubonal controls and access restrictons would be implemented as described In Scil/Fill Alternative 2

Removal of soll/fill contaminaled with NAPL 275 CY) under this alternative is as described in ScilfFill Allernative 2,

5.3 Groundwater

As discussed in Section 3.4.2, shallow and deep groundwater concentrations exceed ARAR at some lots on Site.
Potable and non-potable use of site groundwater, if it were to occur in the future, would pose unacceptable risk to
human health. Groundwater use at the Site is unlikely because shallow groundwater is brackish, and the Site and
surrounding area are served by the City of Newark’s potable water system. Currently, Lots 67, 68, 69, and 70 already
have restrictions in place under NJDEP regulations to prevent groundwater use.

As noted in Section 3.7.3, groundwater in some wells contain COC concentrations above ARAR-based PRGs, including
several VOCs, SVOCs, and lead.

Therermaining-teshnologies-and-process-options-for-groundwater conlaining GOGs nsiude-the following {Sestion 4.3}

Notapplicabie Notapplicable
50 Fes%’:'etieﬂw 4‘;%(}
WRA
Barners Eeﬁglﬁg.i-slgﬁg
Subsurface bariers Shirywalls
Sheetpiing
Treatment Insit-{biclogioal) Bicromediation
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GRA
Biosparging
st (plysioal) tmmobilization
Adr- spa«rgmg
Busposal Disposal{ofhsiies i
Disposal-{on-site) Bischarge-to-sufacs waler

Based on the remaining GRAs and process options: {Section 4.3}, there are two decisions to be made for groundwater
at the Site:

e whether or not to take action; and

e if action occurs, whether to pursue lmitad-passive remedies; or active remedies.

Secondary decisions must also be made regarding the specific types of limited actions and treatment/disposal methods.
Where multiple process options are available within a class of response actions (such as in-situ treatment) and the
options are expected to have similar effectiveness and protectiveness, the more common and/or less costly method
was selected for inclusion as part of a remedial alternative. Should such an alternative be selected for the site remedy,
site-specific bench and/or pilot studies may be appropriate to determine the most cost-effective process option. These
choices are considered in developing the alteratives and are based on the magnitude of COC concentrations above
human health-based and ARAR-based cleanup levels, the quantity of affected material, and the potential for additional
aquifer degradation due to cross-media effects from soil/fiii. RAOs include reduction of contaminant concentrations and
restoration of groundwater quality, mitigating exposure to and migration of groundwater containing COCs, and
preventing or minimizing discharge of groundwater containing COCs to surface water. As previously discussed,
hypothetical future potable and non-potable use of shallow and deep groundwater site-wide has been determined to
present unacceptable health risks. Groundwater use at the Site is unlikely because shallow groundwater is brackish,
and the Site and surrounding area are served by the City of Newark's potable water system. Furthermore, Lots 67, 68,
69 and 70 have restrictions in place to prevent groundwater use. CEAs are proposed for two addmonal areas
(Sectlon 23 16) As discuscedin Sention 4 2 ’J v > 8 : sdig o dennig oA
relative to the-cost ol implamentation, and 85 such are- no% m,luded among the ;:otem al- remeé*al Jéematwes;

It is noted that LNAPL has not besn cbserved in groundwater walis at the Sile, LNAPLs observed in site soilffil ars
addressed by the soilfill altarnatives.

531 Groundwater Alternative 1 - No Action

Under this alternative, no action would be taken to reduce the potential for unacceptable exposures of humans to
impacted groundwater or minimize further aquifer degradation. Existing NJDEP -approved institutional and-engineering
sontrels-would remain intact although they are not enforceable by USERA This alternative is retained for comparison
with the other alternatives as required by the NCP.
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5.3.2 Groundwater Alternative 2 - Institutional Controls, Site Contalnment at River Edge and
Monitored Natural Attenuation

Groundwater Alternative 2 includes meintainingplacement of instititional controls on the entire Site with the natural
degradation of COCs in the aquiler by natural biclugical, chemical, andior physical procssses. Interaction with the
existing CEAs and WRAs whisir-have-already- been des: gnataéwouid be coordinated with NSDEF along with LSRPs

and responsible parties for post : Hionalihess controis. USEPA cannot enforce
existing NJDEP CEAs and WRAS—@H%WA@&P@—%N&%@ The CEAs provide notice that groundwater in the area
does not meet designated use requirements, and the WRAs prohibit the installation and use of wells for potable and
other uses within the designated area. During remedial design, groundwater samples will be collected, analvzed, and
raported to updale shallow Tl and deep groundwater quality. Updated resuits will be usad for institutional controls,
Periodic monitoring and reporting to demonstrate compliance with the restrictions wouid-be-reguiradis part of this
alternative. Fiqure 5-7 presents the maior components and areas for Groundweler Alternative 2.

These e;{m%ro & al&e— be mcladaé as-park-of-otherremediat-altematves-n-erder-to-provide-protectivensss-during

Lmstmcied alona t'ie rvers edqe a8 8 Wieans 0‘ rer:f.jc nq éhe r,ote'it al for mte'acim between qrsmdwater amd the
ivar. Sheet piling would be constructed to the top of an underiving confining layer, most ikely the glacial lake botiom
sift deposits, with a depth to be determined during remedial design. The barrisr would have @ iolal length of
approximmately 1,300 feet. The shest piling is not intended io address gesotachnical issues related to property
redevelopment or to enhance the siruciural siability of the current bulkheed, A geotechnical investination will oocur
during remedial design to delermine wall glignment, depth and specifications

An assessment of the potent!al oceurrence of MNA processes was not conducted as part of the RI AsHoweve' as
indicated by Rl results, in-geasral er-i: ed-babwes & &

¥OCs banzens, sihvibenzene, TCE foiuane vmy chicrde m p xvleqe 1 4 d!cxane a’ad seienium concentrat!ons fev
PCE-and-ie-degradelion-products-have decreased substantally-praviding evidence ol the polentialweres lower for the
February 2019 event than orior events. Decreasing organic concentrations would be consistent with the occurrence of
natural attenuation processes. Additionally, dlssolved oxygen and redox potential field measuremente and the
presence of abundant iron and manganese- &5
represent conditions that are suggestive-sffavorable for natural anaerob|c b!odegradation of BTEX compounds.

Groundwater monitoring focused on MNA processes during the remedial design is included in this alternative. Qther
alternatives with source control measures {ie., UST removal) would remove polential groundwaler sources allowing
MNA to achieve BAOs within a reasonable timaframe as compared io other aiternatives. Natural attenustion redices
the potential risk posed by groundwatar contaminants in three ways,

1. Transformation of contaminant{s) o a less toxic form through destructive processes such as biodegradation
or abiotic transformations,

2. Reduction of contaminant concentrations whereby polential exposure levels mav ba reduced: and
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3. Reduction of confaminant mobility and bioavailability through sorplion onto the soil/fiil,

Ongoing groundwater monitoring would be performed to confirm that these natural processes are occurring, and that
this alternative continues to be protective of human health and the environment. As part of the monrtorlng program the
rnstallatlon of addrtronal groundwater monrtorlng wells may be appropriate. ;

834 Groundwater Alternative 43 - Institutional Controls-and, Site Containment

33 This a&tema%we &ambmes the -GEA at Rwer Edqe and Pump and WRA Q@mmneﬂés e»f

sz atn X ELYI soring controls in dnniste comtaminatned ol ats

Alternative-SAltermnative 3 combines the institutional confrols and vertical bamier wall along the river's edgs dascribed
for Groundwaler Alternative 2_and aclive remediating groundwater to achieve ARARs. Additionally, between 15 and
20 sxtraction wells would be installed throughout the Site in order to recover both shaliow and deep groundwater
impacted by organics and melals. Extracied groundwater would be pumped to a new groundwater treatrment facility,
ikely at laast 5,000 8F in floor area, {o be constructed at an appropriate location on the property.

The number of extraction wells. pumping rate, and individual nrocesses to be wilized for traatment will be determined
during the remedial design. For the purpeses of this F3, a 20C-gsiion per minute (GPM) systern (e, 10 GPM per
sxtraction well) inclding chemical oxidation, filtration, metals precipitation {chemicad and carbon polishing is
assumed. Approval andior permit equivalency would be sought for discharge of frasted water {o the local POTW or
surface water. Figure 5-8 presents the major componenis and areas Tor Croundwater Allemnative 3.

The freatment of relatively low congenirations away from higher concantration arses. including deep unit groundwatar,
would be extremely ineficient. As shown on Figure 5-8 deep groundwater is addressed by this altermatve,

£34  Groundwaler Alternative 4 - Institutional Controls and In-8#tu Remediation

Alternative 4 includes the CEA-and WRA companants-institutional conirols described for Groundwater Alternative 2.
Additionally, impacted groundwater would be subject to in-situ remediation. The objective of this alternative would bais
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to reduce COC concentrations in groundwater, eventually restoring groundwater quality. Figure 5-9 sresents the maior
somponents and areas for Groundwaler Allernative 4.

The lateral extent of the remedial effort would depend on the cleanup goals for the aquifer and whether the effort would
be a *hot-spot” treatment (!ncludmg the UsT excavation Water and areas wharell measurable NARLsLNAPLs in
groundwater are observed) : wve-3-or a broader effort to treat groundwater
containing COCs above PRGs. Gons }de ing-thatAlthough COCs mclude inorganic constituents which are largely
associated with soilffill and tend to be less amenable to in-situ remediation efforts, and that treatment of relatively low
concentrat|ons away from the hot- spot areas wou!d be extremely inefficient, e%a@e%ap&;easﬂe@use@%@;e%i
5 this alternative: assumes a broader affort {o freal all
qrou'zdwater contammq COCs above PRGS USTs and associated L NAPL-impacted soil/fiil are addressed in waste
and-seil-alternatives, respectivelyand other LNAPL-impacled soilffill are addressed in soilffill alternatives.

For organic COCs, the most likely in-situ treatment methods include in-situ chemical treatment, biosparging, and air
sparging. Pilot- and bench-scale testing would be required as part of the remedial design to determine the most
appropriate treatment approach and reagents for site groundwater. However, tidal influences and brackish water quality
effects on in-situ treatment may limit effectiveness and may need to be assessed.

Metal COCs in groundwater are net-sutablaless amenable for in-situ remediation because of their ubiquitous presence
in historic fill-_and because they cannol be destroved, bt only changed in form or become atlached o particles. As
described in the RIR (Riz-Section 7), fill material is present in surface and subsurface seilssoil/fl throughout the Site.
This material is considered “historic fill” as it complies with the NJDEP definition of historic fill . AllacationDefining the
fraction of impacts dus-teassociated with natural conditions, pre-placement of contaminated fill, or a release(s) was not
an Rl objective. Metal COCsFor the purposes of this FS | inisction of an iron sulfide amendment fo form melal sulfide
complexas in the soil/fill is assumed.

Add iionai q*aundwatar sa”ssimq and performance of treatability studies would be add: f Hutics s

: srequired as part of the remadial designio evaluale and seiecf tﬁe moat casi ef'ect v
means for addressing bot’a orqan ic and inorganic constituents in groundwater . including means of reagent delivery Io
ihe subsurface and svaluaton of tdal influences on that delivery, Chemical oxidstion is generally preferred over
reduciive dechicrination due o the presence of arsenic and the likely decrease of arsenic mobility with increesing
oxidation state. This alternative does not eliminate the need for institutional controls or reduce their expected duration.

The treatment of relatively low concentrations away from higher concentration areas. including desp unit groundwaler,
woidld be extremely ineflicient. As shown on Figurs 5-8 deep groundwater is addressed by this allemalive.

535  Groundwater Alternative 5 - Institutional Contreds, in-5iu Remediation, and Targeled Pump
and Treat

This alternative combings the institutional controls of Groundwater Alternative 2 with the in-situ treatment aspecis of
Groundwater Alternative 5 for upgradiant pordions of the Sile and the purnp and treat aspects of Groundwater
Allernatve 4 for downgradient porfions of the Sile. Figure 5-10 presents the maior componsenis and aress for
Croundwater Alternative 5.

As with Groundwater Allematives 3 and 4, the extent of groundwater to be addressed and the specific means for
addressing would be determined during the remedial design, including additional groundwater samping and the
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periormance of reslability studies Uinder this currently envisioned hvbrid aporoach, in-sifu remediation would be
focused on the upgradient portion of the Site, targeting metals in the shallow unit and organics in both the shallow and
deep units. As above a maans of chemical oxidetion for organics and fixation of meteis is assumed. Chemical oxidation
is generally preferred over reductive dechiorination due o the presence of arsenic and the likely decrease of areenic
mobilify with increasing oxidedion state,

The treatment of relatively low concentrations away from higher concentration areas, including desp unit groundwaler
woild be extremely ineflicient. As shown on Figure 5-10, deep groundwater is addressed by this sllemalive.

The locaton of mieckon wells would be locsted based on groundwater concentration comparsd to ARARs. For
downgradient portions of the Site, & to 10 extraction weils wouid be installed fo addrass shaliow and desp unils and &
10C-GPM groundwater treatment system would be construsted, likely using similar technologias s described under
Groundwatsr Alternative 3. To pravent uncontrolied relsase of iniection fluids into the river, injaction wells along the
river may not be a viable option. Tidal influence of groundwater levels esoecially near the river could reduce injection
voiumas bacause of less free space in a well for iniection during high tides.

538 Groundwaler Alternative § ~ Institutional Controls, Site Contalnment at River Edge and
Focused In-5Hu Remediation

This alteratve combines the designation of CEAs and WRAs Site wide for groundwater ARARSs exceedances and
focused m-situ remediation implemented in higher VOU concentration areas. installation of a vertical barrier slong the
river edgs is o reduce the polential interaction batwesn groundwater and the river (Figure 5-11) and is pari of this
alternative. Ongoing groundwater monitoring would be performed {o demonstrats that the selected remedy continuas
{0 be protective of human heaith and the environment,

The extent of focused in-siu remediation (Figure 5-11) will be delerminad during the remedial design, with the infent
being to address those portions of groundwater that are most amenable to in-silu ireatment, e highest concentrations
of organic constitusnts. The remaining groundwater wouid be sublect o the restrictions of the CEAs/WRAs For the
purposes of this FS, the remadiation is assumed o be targeted to arsas with VOCs at concentrations approximately
ane order of magnitude or greater than the PRGs specifically focused on the vicinity of shallow Monitoring Wells MW-
108, MW-107. MW-108 MW-124, and deep Monitoring Well MyW-202, in-situ treatment methods for the VOOs wiuld
be as descrbad under Groundwater Allernative 4, including the nesd for ireatability sludies to evaluate the most
effective approach

837 Groundwaler Alternative 7 - Institutional Controls and Site Contalnment

S

This altermative combinas the institutiona! contrals of Groundwater Allernative 2 with engingering controls 1o isolats
contaminated groundwaler from the environment and reduce potential hvdraulic communication with off-site surface
water As noted in the Rl groundwaler may migrate in the direction of shaliow groundwater fiow which for this Site is
primarily toward the Passaic River. Tidal fluctuations affect the rate of shallow groundwater migration toward the river
as during high tide river water migrales into the shallow groundwater. Figure 5-12 oresents the major components and
arsas for Groundhwater Alternative 7.

Slurry walls and grout curaing have been screened out from this glternative because of implementability complexities
substantial preparation work that would be undertaken and disruption of existing business. Slurry walls and grout
citrtains would be offsst front river edae by 10 feet. mayvbe more based upon remedial design geotechnical invastigation
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findings and fo preveni unconirolied slurry or grout movement dug {o void spaces along the bulkhead, This 10-foat
offeet alignment would require al least ancther 10 feet of working sbace for instaligtion. This working space from river
woulld necessitele the demolition of vecent (Building #7) and occupisd buildings (Buiidings #15 and #17). In addition,
sutbsurface ubility lines exist along the bulkhaad thal would need 10 bs relogated. Because the siurry walligrout curtain
5 offset from the nver, soll/ill will be oulside of slury wall/grout curtain,

Shest piling surrounding the entire Site would be constructed to the top of an underlving confining laver, most likely the
glacial lake bottom sill deposiis stariing bebtwsen 20 and 40 feet below grade. The wall depth, design and alignment
wili be determined during remedial design. A gectschnical investigation woud be conducted during remedial design
also. The purpose of the vertical barmer wall is to reduce lateral groundwater migration and river water infiltration and
isolate contaminated groundwater from the environment. The mitigation/nfitration would be addressed for both shallow
fili and deep groundwater. The sheet piling is not intended o address geotechnical issuss related 1o property
radevelopment or o enhance the structural slability of the current bulkhead. The slignment of the shesl piling is shown
on Figure 512,

Additionally, unpaved portions of the Site would be covered with g low-permeablity cap considering NIDEP guidance
{0 reduce nfitration of precipitetion and address the soil/£ll o groundwaler pathway. Where existing paved areas meet
the o be developed specifications for a containment cep, they would remaein intact and would be incorporsled info the
cap sysiem. Appropriaie deed restrictions would be implementad to prevent disturbance of the cap and vertical barriar,
This aiternative would be implemented for the enlire Sile.

54 Sewer Water

As discussed in Sections 3.5 and 3.7, wastes-{sewer water and solids} in an inactive portion of the northern sewer line
(Manhole- 8) on Lot 1 are wastes. Manhole 8 measures approximately 4 feet by 4 feet in plan and approximately 6 feet
deep. Nine 4-inch diameter steel pipe terminations were identified in Manhole 8, only one of which was not blocked.
Approximately 1.2 feet of sewer water and sediment were present within the base of the manhole during sampling
events in March and December 2018, or approximately 0.75 CY of combined water and solids. The water sample had
methylene chloride and TCE above groundwater PALs. Methylene chloride and toluene concentrations were above
1 mg/kg, and TCE was reported at a concentration of 26 pgrkg in the solids sample.

Retained GRAs for sewer water and solids are no action and removal with off-site disposal-Ratained processaplicns
are proven-and readily implemanted and would likely be implemanted on o site-wids baslis.

GRA
p E’ 3“@9%
Remeval
Disposal Disposal-loft-site} Discharge to-locsl POTW
Dispesalio-offsie- TSD-fasiity-

and are listed in Section 44, Based on the remaining GRAs and process options, there are two decisions to be made
for sewer water and solids:

e  whether or not to take action; and

e if action occurs, what means should be used to remove and dispose of the materials.
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As-discussed-n-Sestion-3-8-approximately-0:4-C¥-0L.VOC-impacted sewer water and solids in an inactive portion of
the northern sewer line at Manhole 8 on Lot 1 are potential source materials. Although the risks associated with these
materials have not been quantified, the RAOs include preventing exposure to a release of the materials, reducing COC
concentrations in the water, and preventing or minimizing the discharge of sewer water COCs to surface water. Note
that the solids are considered a waste, but for the purposes of this FS, those solids are addressed with the sewer
water, as they are sallosatedeo-located.

541 Sewer Water Alternative 1 - No Action

Under this alternative, no action would be taken. This alternative is retained for comparison with the other altematives
as required by the NCP. Under no action, the water and solids in the designated section of sewer and associated line
would be left in place, and no means of securing the materials to prevent future release to the environment would be
implemented.

5.4.2 Sewer Water Alternative 2 - Removal and Off-Site Disposal

This alternative consists of the transfer of the water and solids into appropriate containers or transport vehicles for off-
site treatment and/or disposal. The means for disposal of the various wastes would be determined during the remedial
design; however, for the purposes of this FS, certain assumptions can be made, pending disposal characterization.
Liquid materials would be pumped into drums and transferred to an appropriate facility for freatment and disposal.
Remaining solids in the manhole would be vacuumed into a drum and disposed of in an appropriate solid waste landfill.

Upon removal of the contents, the interior of the manhole and asscciated line would be water-jetted, and then closed
in place by pluggingffilling se-2s-to prevent future buildup of additional-water and so||ds in the manhoie Cleaning of
the manhole and the one unplugged pipe would generate an estimated 300 gallons :
{approximately 88-gations1.5 CY) of liquids, for a total of & :
sehdswater.

T

; : agg-rommately 2 CY of

fial_source ny Lo Manhoie 8

3 > vy § Ja 3 AL >JT0YHTM?€[‘: 1.2 fest of sewer water

and md ﬂxent WErR ueaent g ih i tqp ha»e of fh»; s ;ha!ﬁ dun g 56 113‘“‘!()1 svants in March and December 2018 o

approvinmtely G 75 CY of comb ned water and solids. Of this volums, apnrodimately 50 vercant or 9.4 CY is eslimatad
; ttofwhdt

55 Soil Gas_

As indicated in the BHHRA, risks to future indoor workers from soil gas intrusion are unacceptable at Lots 58 (TCE and
xylenes), 62 (naphthalene), and 68 (TCE and xylenes). It is assumed that soil gas concentrations are relatively
consistent within each of the areas delineated for soil vapor COCs as provided in Section 3.8. Accordingly, the areas
identified for Lots 58, 62, and 68 VOCs in seilsguil/fill are the same for soil gas delineation.
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Retained GRAs, remedial technologies, and process options for soil gas are iistad-below:

GRA Remadial Technology Prosess QOptions
No-action Not-applicable Notapplicabls
CEA
Treatrment Ex-situ-treatment: Immeblizaton/adsomption
C\IQIQ S:Qai; b R v i

i1 Section 4.5 Based on indoor air sample results, health risks posed by indoor vapors in currently occupied buildings
are below applicable risk thresholds. Risk assessment results indicate that vapor barriers and/or passive
depressurization systems may be required for future indoor workers at Lots 58, 62, and 68, should structures be
occupied or built on those lots. Additonally, shaliow groundwaler resulls at four monitoring wells excesd NJDEP VISLs
Retained process options are proven and readily implemented and would be implemented on an individual lot or site-
wide basis- a3 appropriate. The RAO for soil gas is to reduce COC levels in sailesoil/fill to reduce the potential for vapor
intrusion.

Based on the remaining GRAs and process options, there are two decisions to be made for soil gas:
e whether or not to take action; and

e if action occurs, whether to pursue limited action, passive remedies or active remedies.

As discussed in Section 2.15, risks to future indoor workers from soil gas intrusion are unacceptable at Lots 58 (TCE
and xylenes), 62 (naphthalene), and 68 (TCE and xylenes). Areas where sol/fll concenirations of naphthalene, TCE
and total xylenes exceed the respectve PRUs, including the aforsmentioned iofs, are delineated 25 shown on
Figures A-15 through A-17, respectively, of Appendix A, Alternatives to directly address the sources of the soil gas,
such as through soilffill excavation or in-situ remediation, are discussed in Section 5.2. The treatment alternatives
described in this section relate to the treatment of soil gas COCs after removal from the ground, if such treatment is
required to meet ARARSs with respect to off-gas emissions.

It is noted that soifill associated with potential vapor infrusion risks are also direclly addressed as part of Sol/Fill
Alternatives 5, 6 end 7. Shouid any of those allernatives be selected . the selection of an alternative to actively address
soilfill associated with potential ol gas risk may not be necessary,

551 Soil Gas Alternative 1 - No Action

Under this alternative, no action would be taken. This alternative is retained for comparison with the other alternatives
as required by the NCP. Under no action, no measures would be taken to protect future indcor workers from exposure
to organic soil vapors. Existing NdDER-approved nstitutionst-end-engnesding-sontrols-would remain-intact--
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5.52 Soil Gas Alternative 2 - Institutional and Controls, Alr Monitoring er Engineering Controls_
{axisting ccoupled buildings! and Site-Wide Enginesring Controls {fulure builldings)

certain restrictions upon the use of the property. Such restrictions_{instifuicnal cont’sla) would requxre that prior to
existing buildings being occupied in the future, a building-specific assessment of sub-slab soil gas and/or indoor air
quality would be performed, and if needed, some means of protecting the future occupants of such existing buildings
from vapor intrusion risks would be implemented. Additional restrictions would require that future new construction
mclude a vapor barrler or other appropr!ate means of seahng the ground surface undemneath the new building slab:

s-protecied- or installation of &

m&t&leé fo «eae;h of ihe\emtmg bk ldmggen the\aﬁeded +et wdnm ﬂ he- hmdn esf ;)etent al vaper m%rwen -85 de%em %d

irsatfnen& usmg Q¥ daim -QF- ¥a@9r~ghaz~,e gramlar aoir’atsd- ta@b@n may b@ wqu ad Q'-;gomg SSD‘% eg@ra@mat
monitoring and-ndosr-alr mentesing-wouid-be-reguired-lo-enstre-the fulwe-ndosrworkess-are-prolected.-

Ongoing indoor air monitoring or enginesring controls (such as 2 5SD8) would be reguired in certam ccoupied buldings
io confirm previous assessmant rasulls andlor o ensure the indoor workers are protected, dus io the presence of
YOOs in groundwater ebove NJDEP VISLs in esrtain shallow monitoring wells.

Figure 5-13 presents the major componenis and areas for Soil Gas Alternative 2.

5853 Soil Gas Alternative 3 ~ institutional Confrols, Sife-Wide Engingering Controls {future
bulldings), and Alr Monitoring or Enginesring Controls and In-Situ Remediation of SolliFil
{axisting ccoupled buildings)

This siternative includes the site-wids institutions! controis and continued air monitoring or enginesring controls for
existing ooocupied and future buildings associated with VOCs in groundwater above NJDEP ViSLs as described for
Soil Gas Altlernative 2. Additionally, cerlain soilfill adizcent to existing occupied buildings would be subject to Insilu
remadiation. Figure 5-14 presents the major components and areas for Soi Gas Allernslive 3.

In Hieu of air monitoring and enginesring controls (S80S for existing cccupied bulldings, tis allernative includes in-
situ remediation of 7500 CY {ses Appendix A-18} of soilffill containing TOE tolel xvlenes and naphthalene above
target remediation goals Figure 5-14) within 106 fest of those buildings. In-situ remediation of the designated soil/ffii
would be performed as dascribed under SoilFill Alternative 7. Remaining soilifill with VOCs above the associated
PRGs e, not within 100 fest of existing ccoupled o\silqus» is addressed by the site-wide insiitutional controls
requiring assessment and if nesded mitigation prior to occupancy of existing buildings and enginesring contrals for
future consiruction.
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Qngoing indoor air monionng or mitigation actions would be regured in certain occupied buildings o ensurs the indoor
workers are protected dus fo the presence of VOCs in groundwater above NIDEP VISLs in certain shaliow monitoring
wells,

554 Soil Gas Alternative 4 - Institutional Controls, SHte-Wids Enginsering Condrols {future
bulldings), and Al Monitoring or Enginsering Controls and Bemoval/Of-Site Disposal of
Solis {existing occupisd bulldings)

This siternative includes establishing or enhancing institutional controls as described for Soill Gas Allernative 2. In lisu
of air monitoring end enginesring contrels (S308) for evisting occunied buildings, this alternative includas removal and
off-site disposal of 7,500 CY {see Appendix A-18) of soils containing TCE | total xvlenes and nashthalene above larget
remediation gosls {Figurs 5-15) within 10C feet of those buildings. Removal of the designated soils would be performed
as described under SeiliFil Aternative 5 Remaining sollfil with VOCs above the associated PRGs (e, not within
10C Teet of existing occupied huildings) are addrassed by the site-wide institidional contrals requiring assessmant and
f needed mitigation prior to accupancy of existing buildings and engineering controls for fulure construction

Qngoing indoor air monionng or mitigation actions would be regured in certain occupied buildings o ensurs the indoor
workers are protecled dus io the presence of VOCs in groundwater above NJDEF VISLs in certain shallow meniforing

Figure 515 presents the major components and areas for Soil Gas Allernative 4.

555  Soil Gas Alternative § - Institutional Controls, SHte-Wide Enginsering Condrels {future
buildings), and Alr Monitoring or Engineering Controls and Ex-3#u Treaiment and On-Site
Placement of SollFil {existing occupied buildings)

This alternative consists of establishing or enhancing institutional controls as described for Soil Gas Allernalive 2 In
iimy of air monitoring and engineering controls (S80S for existing occupied buildings, this aiternative includes sx-sity
freatmeant and on-sits placement (L.e. beneficial reuss) of approximately 7.500 CY {ses Appsndix A-18) of scilfil
containing TCE total xvlenes and naphthalene (Figure 3- 15) within 100 feet of those buildings. Removal, reatment,
and replacement of the designated sailffill would be performed as deseoribed under SaillFill Allemative 8. Remaining
solfill with VOCs abova the associaled PRGs (e, not within 100 feet of existing occupied buildings) ars addressad
by the site-wide institutional controls requining essassment and if needed miligation prior to oocupancy of existing
buildings and engineering controls for ffure constructon.

Ongoing indoor air mondoring or mitigation actions would be required in cerfain occupied buildings o ensurs the indoor
workers are profected due to the presence of VOCs in groundwater above NJDEP VISLs in certain shallow monitoring
walls,

Flgure 5-16 presents the major componenis and areas for Soil Gags Alternative 5.

5.6 Screening of Alternatives

Inan FS a prelmmary screening evaluation of assembled alternatives can be performed to reduce the number of
alternatives that will undergo & more thorough and exdensive analysis. This screening was performed and includad &
ganeral evaluation of effectiveness, implementabiiity and cost for each allemative, and alternatives would be screened
out if judged fo be either not effective. not mmplementeble. or with cosis far out of ine with respect o the apparent
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benefis of the altemative, relalive to the other alternatives. A summary of this screening evaluation is included in
Table 51 and is briefly deseribed below. Nole thal the No Action alternalives are reguired to be carried forward fo the
datailed analysis, sven though in most cases such alternatives ars considerad not effective,

8.6.1  Wasle

Both waste siternatives are retained for detailsd analysis.

562 Solifi

Seven allematives were assembled for consideration in addressing risks associated with soll/fill. Among them, Soil/Fi
Alternatives 8 (institutional Controls, Removal with OF-3ite Disposal, and NAPL Removal) and 7 (instittional Controls,
Ex-Situ Treatment and On-Sile Placemeni, Enginesring Controls, and NAPL Removall are [udged fo be not
implementable and having cosls not commensurate with the expected benefit, Both of these alternatives require the
axcavation of substantial volumes of soilffill et depths of up fo 11 fest which is well beiow the water tabie and the
adiacent river level and would requirs significant dewatering and watsr handling and treaiment particuiarly for the
approximately 800 linsar feet of excavations that would be performed immediately adigcent to the river,

Additionally, the impact of such remedial actions to the operaling businesses al the Site during the implemantation of
thess alternatives would be considersble. The excavation/treatment aress and associated work areas are where active
business operations ooour, Because of shared access and parking, all current business would be disrupted | not oniy
iots with excavationsitreatment. To implament these altematives businesses would bs shut down during the worl,

Excavation adiacent fo existing buildings resulting in building stebility considerations. Additional measures would be
undertaken to addrass buiiding stability. Because foundation and other huilding details are not known, buiiding stability
measures would have fo be more conservative than f these detaiis were known . Buiding stability issues would resuit
i soilffill designated for removal next to a building under Alternatives € end 7 o remain in place.

Accordingly, SciliFili Alternatives & and 7 are removed from further consideration.

563 Groundwater

Seven alternalives were assembled for consideration in addressing nisks associated with groundwater at the Site. While
none of the allernatives involving ireatment have a demonstrated ability to restore groundwater guality given the nature
of the zoil/fll af the Site, Groundwater Allemative 7 {Institutional Confrols and Site Containmant) is judgad fo be not
implementable, given the need to consirudt an impermeable vertical barrier around the endire Site, which may requirg
uilding(s} demaolition depending on wall alignment. Given the numercus undsrground utilities at the Site and the
sroximity of several buiidings to the property line and roedways fo the west it is uncertain whather an effeciive barrier
can be consiructed along much of the western boundary of the Site . and access from adiscent properiy owners may
be nesded. This glternative would also require construction of an impermeable cap over the entire Sile_which would
cause considerable business disruption. Accordingly, Groundwater Alternative 7 is removed from further consideration,

884 Sewer'Water

Both sewer water alternatives are retained for deleiied analvsis,
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585 SoliGas

Five alternatives were assembled for consideration in addressing risks associated with soil gas af the Site. While Soil
ternatives 4 and 5 are similar in nature to Sail/Fill Alternatives 8 and 7 in that they include excavation ofimpacied
e excavations for the soil gas allernatives would have g smaller footprint and would be limited to the vadose
zone, and thus water handiing would not be required. Accordingly, all five soil gas alternalives ars retained for detailed
analysis.
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§.4  Evalugtion Griteria

Ins this seclion, e aiternatives develoved in Seclion § for verious medis at the Bassd-on-the-numberof remedial
alternatives for sach-media-ol interest-all-the-alternatives are-carried-forward-through-the- detalied description-and
svaluation.-Soreening of remedisl sction-aliematives-is-nob warranied.
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lntsissectipn-the-siemativesdevalopedn-beskonbddervatsus-medis-at-the-sitaSite are described and evaluated in
detail. The detailed analysis of alternatives provides information to aid in the comparison among alternatives and the
selection of the final recommended alternative. This analysis is performed in accordance with the USEPA RI/FS
Guidance Document (USEPA, 1988) and the NCP, as revised by 55 Federal Register 8813 (March 8, 1990). In

conformance with the NCP, the following nine criteria are used in the final analysis:

e  Overall protection of human health and the environment;

e Compliance with ARARs;

e Long-term effectiveness and permanence;

e  Reduction of TMV by treatment;

e Short-term effectiveness;

e Implementability;

s Cost

e State (support agency) acceptance; and

e  Community acceptance.
These criteria are described below, before performing the detailed analysis of the alternatives.
6.1.1  Overall Protection of Human Health and the Environment

Each alternative is assessed to determine whether it can provide adequate protection of human health and the
environment (short- and long-term) from unacceptable risks posed by hazardous substances, pollutants, or
contaminants present at the Site. Evaluation of this criterion focuses on how site risks are eliminated, reduced, or
controlled through treatment, engineered controls, or institutional controls and whether an alternative poses any
unacceptable cross-media impacts.

6.1.2 Compliance with ARARs

Section 121(d) of CERCLA, 42 U.S. Code § 9621(d), the NCP, 40 CFR Part 300 (1990), and guidance and policy
issued by USEPA require that remedial actions under CERCLA comply with substantive provisions of ARARs from the
state and federal environmental laws and State facility siting laws during and at the completion of the remedial action,
unless such ARARs are waived. The definition and identification of ARARs have been described and discussed in
detail in Section 3.2. Three classifications of requirements are defined by USEPA in the ARAR determination process.
ARARSs are defined as chemical-, location-, or action-specific. An ARAR can be one or a combination of all three types.
Each alternative is evaluated to determine how-chemicai--and-action-spacific ARARs would be met.
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6.1.3 Long-Term Effectiveness and Permanence

Long-term effectiveness evaluates the likelihood that the remedy would be successful and the permanence it affords.
Factors TBC, as appropriate, are discussed below.

e  Magnitude of residual risk remaining from untreated waste or treatment residuals remaining at the end of the
remedial activities. The characteristics of the residuals are considered to the degree that they remain
hazardous, taking into account their TMV and, where relevant, propensity to bioaccumulate.

e Adequacy and reliability of controls used to manage treatment residuals and untreated waste remaining at
the Site. This factor includes an assessment of containment systems and institutional controls to determine if
they are sufficient to ensure any exposure to human and ecological receptors is within protective levels. This
factor also addresses the long-term reliability of management controls for providing continued protection from
residuals, the assessment of the potential need to replace technical components of the alternative, and the
potential exposure pathways and risks posed should the remedial action need replacement.

6.1.4 Reduction of Toxicity, Mobility, or Volume by Treatment

CERCLA expresses g preference for remedial allernatives emploving trealment fechnologies thal psrmanently or
significantly reduce the TMY of hazardous substances, Each alterative is assessed for the degree to which it employs
a technology to permanently and significantly reduce TMV, including how treatment is used to address the principal
threats posed by the site. Factors TBC, as appropriate, include the items below.

e The treatment processes the alternatives employ and materials they would treat

e The amount of hazardous substances, pollutants, or contaminants that would be destroyed or treated,
including how the principal threat(s) would be addressed

e The degree of expected reduction in TMV of the waste due to treatment
e The degree to which the treatment is irreversible

e  The type and quantity of residuals that would remain following treatment, considering the persistence, toxicity,
mobility, and propensity to bicaccumulate such hazardous substances and their constituents

o Whether the alternative would satisfy the statutory preference for treatment as a principal element of the
remedial action

6.1.5 Short-Term Effectiveness

This criterion reviews the effects of each alternative during the construction and implementation phase of the remedial
action until remedial response objectives are met. The short-term impacts of each alternative are assessed, considering
the following factors, as appropriate.

e Short-term risks that might be posed to the community during implementation of an alternative
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e Potential impacts on workers during remedial action and the effectiveness and reliability of protective
measures

e Potential adverse environmental impacts resulting from construction and implementation of an alternative and
the reliability of the available mitigation measures during implementation in preventing or reducing the
potential impacts

s Ability o nrovids controls o minimize potential exposures during remedial actions

e  Time until protection is achieved for either the entire site or individual elements associated with specific site
areas or threats

6.1.6 Implementability

The technical and administrative feasibility of implementing an alternative and the availability of various services and
materials required during its implementation is evaluated under this criterion. The ease or difficulty of implementing
each alternative is assessed by considering the following factors:

Technical Feasibility
e Technical difficulties and unknowns associated with the construction and operation of a technology
e  Reliability of the technology, focusing on technical problems that will lead to schedule delays

e FEase of undertaking additional remedial actions, including what, if any, future remedial actions would be
needed and the difficulty to implement additional remedial actions

Administrative Feasibility

e Activities needed to coordinate with other offices and agencies and the ability and time required to obtain any
necessary approvals and permits from other agencies (for off-site actions)

Availability of Services and Materials

e Availability of adequate off-site treatment, storage capacity, and disposal capacity and services

e Availability of necessary equipment and specialists and provisions to ensure any necessary additional
resources

6.1.7 Cost

Detailed cost estimates for each alternative were developed for the FS according to A Guide to Developing and
Documenting Cost Estimates during the Feasibility Study (USEPA, 2000), with an expected accuracy of -30 to
+50 percent. Costs are based on published unit rates, such as R.S. Means, recent actual cost data and supplier quotes
for other projects of a similar nature, and professional judgement. A contingency of 25 percent is added to the cost
estimates to account for possible variations in scope and quantities. Detailed cost estimates for the alternatives are
included in Appendix B and include the following:
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e Capital costs

e Annual O&M costs

s  Periodic costs

e Present value of capital and annual O&M costs, based on a 37 percent annual discount rate for future costs
6.1.8  State (Support Agency) Acceptance

State (support agency) acceptance is a modifying criterion under the NCP. Assessment of state acceptance will not be
completed until comments on the final FS report are submitted to USEPA. Thus3iate acceplance is assessed by
USEPA following public comment on the Proposed Plan, and thus, state acceptance is not considered in the detailed
analysis of alternatives presented in the FS.

6.1.9 Community Acceptance

Community acceptance is also a modifying criterion under the NCP. Assessment of community acceptance will include
responses to questions that any interested person in the community may have regarding any component of the
remedial alternatives presented in the final FS report. This assessment will be completed by USEPA after HEERA
reoeivesreceint of public comments on the proposad-planProposed Plan during the public comment period-Thus, and
thus, community acceptance is not considered in the detailed analysis of alternatives presented in the FS.

6.2 Individual Analysis of Alternatives

This section provides the detailed analysis for each remedial alternative developed in Section 5- and is summarized in
Tabls §-1. Detailed cost estimates were generated for each alternative and are summarized in Table 6-+2,_and
orojected durations of sach of the alternatives are provided in Tabie £-3. The cost estimates encompass the capital,
construction, and long-term maintenance costs incurred over the life of the remedy (30 years) expressed as the net
present value of these costs. Detatled est|mated cost tables are |nc|uded in Appendtx B.

m-the-esttmates-fet-tt-‘ze-wamattematws:-v-
6.21 Wastes

6.21.1 Waste Alternative 1 - No Action

Overall Protection of Human Health and the Environment

The No Action alternative would not provide protection of human health and the environment since no action would be
taken to remove the containerized waste and LNAPLs in USTs and Building #15A. This alternative would not meet the
RAOs.

Compliance with ARARs

This alternative would not comply with New Jersey UST regulations.
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Long-Term Effectiveness and Permanence

The No Action alternative does not provide long-term effectiveness and permanence since the contaminated wastes
would not be addressed. There would be no change to the magnitude of potential impacts since no action would be
taken to reduce or remove the materials. The No Action alternative provides no controls of the materials nor any
measures to control potential human health risks and ecological risks. The No Action alternative would not provide any
mechanism to monitor the potential release of the materials.

Reduction of TMV through Treatment

No reductions of contaminant TMV through treatment would be achieved under this alternative. There is no provision
in this alternative to remove waste.

Short-Term Effectiveness

Since no remedial action would be implemented, this alterative would not pose a short-term impact to on-site workers
or the local community.

Implementability

An evaluation of the implementability of the ne-sctisr-aiternativale Action Altermnative is not applicable, as no action is
taken,

Cost

The no-aclicn-glternativelo Action Alternative has no capital costs over the 30-year project life, and would incur only
costs related to the five-year reviews required by the NCP, estimated to have a net present value of $98.80815,500,
as detailed in Appendix B.

6.21.2 Waste Alternative 2 ~ Removal and Off-Site Disposal

This alternative includes the removal and appropriate disposal of waste from containers, Building #15A and the USTs,
as well as the removai and d|sposai of the USTs&ndraesee;aieé_ Refer to &od/F i\ltemative¢ fo removal of U\APL-

This alternative would provide protection of human health and the environment, as the wastes would be removed from
the Site, thereby eliminating the potential for exposure of human and ecological receptors and release of the materials
to environmental media. LNAPL-impacted soilfi not immediately adiacent o the USTs is not addrassed by this
alternaiive.

Compliance with ARARs

This alternative would comply with New Jersey UST regulations. Location- and action-specific ARARs would be met
by following appropriate health and safety requirements and complying with necessary regulations and permits,
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including disposal of removed wastes at an authorized off-site TSD facility. This alternative would meet chemical-
specific ARARs (PRGs) since the wastes would be removed from the Site.

Long-Term Effectiveness and Permanence

This alterative would provide long-term effectiveness and permanence by removal of the waste. The magnitude of
the residual risk of the waste would be minimal-and-e__No wastes requiring continuing controls would remain, LNAPL-
impacted soilfill not immediately adiacent to the USTs is addressed by the soil/fif siternativas.

Reduction of TMV through Treatment

This alternative would reduce the mobility of the waste , including NAPL-impacted saiffills immedistely adiacent io the
U8Ts, through removal and appropriate off-Site disposal. The toxicity and volume of the waste would not be affected
by treatment.

Short-Term Effectiveness

This alternative would involve approximately 2 to 4 weeks of on-site construction operations, which would increase
local traffic due to the commute of construction workers, transportation of construction equipment, shipment of waste
containers, and importing of backfill materials. Protection of the workers and the surrounding environment and
community during implementation of this remedy can be achieved by adhering to Occupational Safety and Health
Administration (OSHA) standards for construction and hazardous waste work.

Implementability

Removal of the wastes and USTs is readily implementable, as equipment and experienced vendors for this type of
work are available. Groundwater in excavation area will be managed during UST removal.

Cost

The capital cost for this alternative is $58%.6801 563 000, The annual O&M cost, which is primarily related to
performance of five-year reviews, is $6,2503,100. The present worth cost of this alternative is $7421.602,000 for 30
years,

6.22 SoilfFill
6.2.21 SoillFili Alternative 1 ~ No Action

Qverall Protection of Human Health and the Environment

The No Action alternative would not provide protection of human health and the environment since no action would be
taken to reduce contaminant mass and to restore the impacted areas. Potential risks to workers, visitors, and
trespassers, as identified in the BHHRA, would remain. This alternative would not address the RAOs.

Compliance with ARARs

This alternative would not comply with chemical-specific ARARs, as no action would be taken to address suilssailffilis
with COC concentrations above relevant standards.
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Long-Term Effectiveness and Permanence

The No Action alternative does not provide long-term effectiveness and permanence since the contaminated
saslssoil/fill, including LNAPL where present, would not be addressed. There would be no change to the magnitude of
residual contamination since no action would be taken to reduce or remove the contaminants. The No Action alternative
provides no controls nor any measures to control potential human health risks and ecological risks associated with the
impacted ssilssoil/fii, and would not provide any mechanism to monitor the potential migration of the impacted
soilssoilfil

Reduction of TMV through Treatment

No reductions of contaminant TMV through treatment would be achieved under this alternative. There is no provision
in this altemative to address impacted saissoifill. However, natural biological, chemical, and physical processes may
gradually reduce concentrations of certain COCs, although not as quickly as a treatment option.

Short-Term Effectiveness

Since no remedial action would be implemented, this alternative would not pose a short-term impact to on-site workers
or the local community.

Implementability

An evaluation of the implementability of the no-astion-aitesnativelNo Action Allermative is not applicable, as no action is
taken.

Cost

The No Action alternative has no cap|ta| costs over the 30-year prOJect ||fe and fwanyea seviewwould incur only costs
ara-inciudedinralated fo the Wi five-year reviews requirad
by the NCP . estimated to have & net presentvaiue af $49 Of"C as deéaiied in Appendix B.

6.2.2.2 Soil/Fill Alternative 2 - Institutional Controls and Limited ActionNAPL Removal

For this alternative, deed notices would be recorded on all 15 lots. Existing deed notices would be revised to reflect Rl
results and implemented engineering controls for applicable lots. Fencing would be maintained and enhanced as
appropriate in order to limit unauthorized access to the area and prohibit future use of the area in a manner which may
expose human receptors to unacceptable risk. Other institutionai controls include existing zoning end local ordinances
associated with use of the Site which would also be reviswad and modified as appropriale to ensure compliance with
ihe obiectves of this alternative. NAPL-impacted sollfil nol associated with the USTs would be removed as part of this
alternative (UST-associated NAPL-mpacted soilffili is sddrassed by the waste alternatives).
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Through the recording and maintenance of deed notices, zoning ordinances, and access restrictions as described in
Section 5.2.2, including fencing-and-ragquirsmantsfor-naw-construction, this altemative would be protective of human
health by addressing human exposure pathways, but would not address ecological exposure pathways, nor would it
prevent or minimize potential off-site transport of soilffill containing COCs or the potential leaching of COCs to
groundwater and surface water. Removal of NAPL-impacted soilffill will gliminale the polential for exposure of human
and ecological receptors lo these malerials,

Compliance with ARARs

This alternative would not comply with chemical-specific ARARs, as no action would be taken to address seilsgoil/fill
with COC concentrations above relevant standards. This alternative would not be in compliance with required remedial
action related to historic fill pursuant to N.J.A.C. 7:26E-5.4 and to N.J.A.C. 7:26C-7.

Long-Term Effectiveness and Permanence

Deed restrictions effectively prevent unauthorized land use and development by future owners of the property in a
manner inconsistent with use assumptions of the BHHRA. Fencing reduces unauthorized on-site activities and human
exposure to COPCs in soil-apd-fll-matenalfil and fil material. Removal of NAPL-impacted soil/fill will effactively and
permanently sliminale the potental for exposure of human and ecological receplors to these matenals.

Regular site inspections would be required to confirm and document continued compliance with the deed and access
restrictions. This alternative provides no controls nor any measures to control potential and ecological risks associated
with COCs in saiissoii/fill, and would not provide any mechanism to monitor the potential migration of the COPCs in
sedsgollfil

Reduction of TMV through Treatment

No reductions of contaminant TMV through treatment would be achieved under this alternative. There is no provision
in this altemative to address COCs in sails-gciiffill beyond the ramoval of NAPL-mpacted soil/fil adiacent io Building
#7_ However, natural biclogical, chemical, and physical processes may gradually reduce concentrations of certain
COCs, although not as quickly as an active treatment option.

Short-Term Effectiveness

Sinvene-on-site-remedisl-action-would-be-implemented;-other than-fence-installation;-ihis This alternative would pose
limited short-term impact to on-site workers or the local community. as on-site remedial activities would be limited fo
fencing installation and an area of NAPL removal adiacent io Building #7.

Implementability

This alternative would be easily implemented. Property owners would need to record their deed notice. Regular
inspections would be required to verify continued integrity of the fencing and compliance with deed restrictions.

Cost
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The capital cost for this alternative is $434,306273 000, The annual O&M cost, which is primarily related to performance

of routine site inspections_and five-vear reviews, is $4.2804 400. The present worth cost of this alterative is
$458323,000 for 30- years.

6.2.2.3 Soil/Fill Alternative 3 - Enginesting-and-Institutional Controls, Engineering Controls
{containment and bulkhead), and LNAPL Removal

For this alternative, in addition to the instifuficnal controis {deed restriction, zoning, and fencing-activities} and NAPL
remaval described for Soil/Fill Alternative 2, a 6-inch asphalt cap would be installed over seis-sentaining- GoGs-onr
Hsoilffill over the majority of the sitelolsln-addition porionsSite (Figure 5-2). Capping of contaminated areas consists
of the construction of a barrier overlaround the contaminated areas. The cap is intended to prevent access to and
contact with the contaminated media and/or fo confrol ifs migration, Impermesble caps ke asphall caps aiso address
the soil to groundwaler pathway by reducing vertice] infiltration,

Portions of the river shoreline with either no bulkhead or an existing failing bulkhead would be addressed by the
installation of either new steel sheet piling or installation of a liner and riprap to reduce the potential interaction between
surface water and the Site._

tion of Feven Health and the Environment

Q

CheraibRrolesbonobHumanHealih-andthe o af

Through the recordmg and mamtenance of deed notices and access restrictions as described in Section 5.2.2, fencing
and rem nd-the installation of a surface cap and enhancement of the existing bulkhead
along the river, thls altematlve would be protective of human health and the environment. Removal of NAPL-impacted
soilfill will slrminate the polential for exposure of human and ecologicel receptors to these materials. These actions
would address human exposure-iuman and ecological pathways to COCs and COECs, minimize the potential for
interaction between the Site and the surface water, and reduce the potential for leaching of COCs to groundwater and
surface water.

Compliance with ARARs

This alternative would meet PRGs (chemical-specific ARARs) because contaminated ssilssoilffill exceeding PRGs
would be capped.

This alternative would be in compliance with required remedial action related to historic fill pursuant to N.J.A.C.
7:26E-5.4 and to N.J.A.C. 7:26C-7. Location- and action-specific ARARs would be met by following appropriate health
and safety requirements and complying with necesearyapplicaiie provisions of regulations and permits, including
erosion and sedimentation regulations and storm water management. Institutional controls would need to be
implemented and monitored.

Long-Term Effectiveness and Permanence

Deed restrictions, fencing, and appropriate risk management practices would effectively prevent unauthorized activities
and development by future owners of the property in a manner inconsistent with use assumptions of the BHHRA_ and
the asphalt cap would effectively reduce human and ecological exposures. Removal of NAPL-impacted soil/fiil will
effectively and permanently eliminate the polential for exposure of human and ecological recepiors o these malerials,
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The bulkhead enhancements would beth-reduce off-site soil/fii movement. Inactive wall pipes would be sealed,
eliminating this potential pathway. Some lots have existing asphalt caps via deed notices or concrete/asphalt pavement
that could provide comparable long-term effectiveness and permanence as a new cap. During remedial design, these
existing features will be assessed. Regular site inspections would be required to confirm and document continued
compliance with the deed and access restrictions. Regular inspections and as-needed maintenance of the cap and
enhanced bulkhead would be required to ensure those controls continue to be protective-ss-intended-svar-thelr

anticipated-dosign-ife.
Reduetion-of ThV-throuah Treatment

No reductions of contaminant TMV through treatment would be achieved under this alternative, as there is no provision
in this altemative fo directly address COCs in seks.soilffill, bevond the removal of NAPL-impected soil/fili adiacent o
Building #7. However, natural biological, chemical, and physical processes may gradually reduce concentrations of
certain COCs. Mobility of soilffill COCs would be reduced through installation of the cap and bulkhead enhancement.

Short-Term Effectiveness

This alternative would involve approximately 4 to &14 months of on-site construction operations, which would increase
local traffic due to the commute of construction workers, fransportation of large construction equipment, and importing
of materials. Construction would generate noise during the day, particularly with respect to installation of the steel
bulkhead sections. Bulkhead enhancement and capping of seilssoil/fil at the Site will require coordination with existing
operations on certain lots.

Implementability

This alternative is implementable. Equipment and experienced contractors for cap installation are readily available.
Construction of the cap would require coordination with existing businesses and anticipated redevelopment plans, if
available at the time of remedial design. For the bulkhead enhancement, administrative coordination with the
U.S.- Corps of Engineers, NJDEP, and USEPA would be required, and the limited space between the shoreline and
existing site buildings may present a technical challenge. A geotechnical investigation during design of bulkhead
enhancement would likely be required. The northern portion of the Site is congested with ongoing business activities
and also provides the only vehicle access point. This alternative will cause disturbances to current businesses. Deed
notices would be recorded by each property owner.

A specialty contractor would be required for installation of the enhanced bulkhead sections, using either land-based or
water-based equipment. Regular inspections would be required to verify continued integrity of the fencing and
compliance with deed restrictions, and to verify integrity of the cap and bulkhead. Inspection and maintenance of the
bulkhead, in particular, may be challenging. Coordination with implementation of remedial action currently being
designed for the lower 8.3 miles of the Lower Passaig River may be required,

Excavation ediacant fo existing buiidings resulfing in building stability considerations. Additional measures would be
undertaken to address buiiding stability, Because Toundation and other huilding details are not known. building stabiiity
measures would have o be more conservative than f these delails were known.

Cost
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The capital cost for this alternative is $2.678,3005 681,000 if the bulkhead is enhanced with new sheet piling, and
$2472.2004 115,000 if a finer and riprap is used to anchor portions of the shoreline. The annual O&M cost, which is
primarily related to performance of routine site inspections and maintenance, including occasional cap resurfacing, is
$48.80071.200 to 53400877 500, The present worth cost of this alterative is $4,5836.565,000 (sheet pile} or
$3-2435 077 000 (geomembrane/riprap) for 30 years.

6.2.2.4 Soil/Fill Alternative 4 - Excavationinstitutional Contrels, Englnsering Controls
{containment and bulkhead), Focused Removal with Off-Site Disposal of Lead, and LNAPL Removal

For this alternative, select serrs—a»oove—éhe—wa%er-ia@e\,orl"rll wrth COClead concentratrons above PRGs would be
excavated and disposed off Site—Remedial-desi : s :

would- such thel complisnce with ARAR\ for Iead oL r!d be beekwleéac'“;reved i
and COCS that are oo Icoated Wi t'a lsed wouid siso bs removed. Remedial des:

AIternatrve 2 and the e’iqrneermo controls {cenning and bulkhead improvements) and access restrictions described for
Soll/Fill Alternative 3 would also be implemented._

Qverall Protection of Human Health and the Environment

This alternative would be protective of human health and the environment—sithsugh—t-dees—nst through the
inplementation of instiutional controls and focused removal of lead and LNAPL-impacted soil/fill, capping of soils, and
bulkhead improvemnsants. These activilies will prevent er—mmmze—potentral off-site transport of sor!eeﬁam&agt@@@e
Reme»a#e—eurf%e—aewll containing COCs ¢

of surfaae soil-at- other lots would-aisg-sliminate-or-minimize- eeolog ca ihe notential for exposure pathways fo- &,QECe

Sllof human and scological receptors fo these matedals.

Conmlianee with ARARs

Somolispsewith-ARARs

By removal and appropriate off-site disposal of seilsaoil/fiii exceeding the established PRGs, this alternative watidmay
comply with chemical-specific ARARs for COG& ead in soilfif in s:erh above %he wa%er %eolethat ares, but eowdwould
require a waiver of ARARs for COCs - g vaie : : ¢ 2
REGsramaining in soil/fil. Safety concemns related to extavat on adi acem to a ourld 'ag wrll result in oﬁset excavatrcn
froms building foundation resulting in soilffill designated for removal to remain in place.

Location- and action-specific ARARs would be met by following appropriate health and safety requirements and
complying with ali-nesessaryapaiicable provisions of regulations and permits, including erosion and sedimentation
regulations and storm water management. Based on backill used, this alternative may not be in compliance with
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required remedial action related to historic fill pursuant to N.J.A.C. 7:26E-5.4 and to N.J.A.C. 7:26C-7. Institutional
controls would need to be implemented and monitored.

Long-Term Effectiveness and Permanence

the water table.soifill conteining | ead and NAPLs. The residual risk is reduced but remains as c:()iic:SOii Aill with other
COCs above PRGs-remain-helow-the-watertable., Routine inspections of backfilled areas and the bulkhead, and
correction of erosion or other issues would be performed.

Reduction of TMV through Treatment

This alternative would reduce the mobility of the lead and NAFL in soil-SRGs/ll through removal and appropriate off—

WO d not he red red

and requires treatment orior o diapaca ihe tnxir t\,' and mime of th__e

Short-Tern

Short Teres Beffont:

Th+s aitemat+»te WO im;»i\!a a;}praxrmeteiy 4 to va mersthe of-on-site- eeeotruetien epezat O Wi“rtGh would-inorease.

eewardou waote wark, mmadiﬁg Fif- moni-ter G ané d«aot Gent ei Feasues:

nplementabib

Soil-sxcavation leadingand -haulingis-readivimplemented with-common-earthmoving sauisment,-and atherrequisite
SBIVIGE 6! udii‘sg ;)af:,kfiii materia«» it d+s;)e&ai faci tiee - entieipateé te-ea «eaé»y At aeie----The a;)iiitv - eonduz;t

eﬁ_&ie ’""?‘ { 14 r%?ﬂﬁr’ﬁfu I in B .4F4 . o /\.ml\i :—»ﬂn y .i."\\-q adad SRR n 3 Iy eboti A e
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ﬁaqagmmem T'ns aliematwe\ wouid- be in Gc;mphanse with-reguired- F@m@dw t-;ea related 6 h:stor{»q-- pass&:am
to-MNodAG-L26E-5 L and oML A G L2B0- 1 institutional conbrols-would-need-fo- be-implemenied-and monitored:

Long-Term-Edsctivensss-and-Parmanenss

Reedinting oFf T ol rn-:@ﬂ Tematoacnd

would-ot. be-reduced:

Sibat.fo e E,E&Y 4

This alternative would involve approximately 4five to Zeight months of on-site construction operations, which would
increase local traffic due to the commute of construction workers, transportation of construction equipment, shipment
of waste containers, and importing of backfill materials. Protection of the workers and the surrounding environment and
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community during excavation of impacted ssiissoiiffill can be achieved by adhering to OSHA standards for construction
and hazardous waste work, including air monitoring and dust control measures.

Implementability

Soilfiill excavation, loading, and hauling-and-asphalt-cap-insialiation-is_ars readily implemented with common
earthmoving equipment, and other requisite services, including backfill material and disposal facilities, are anticipated
to be readily available. The ability fo conduct deepar excavalions may be limited by the proximity fo building
foundations. Remedial activities would be coordinated with ongoing commercial activities at the Site. Excavation and
associated soilffill management and-capping-would disrupt existing business. The northern portion of the Site is
congested with ongoing business activities and also provides the only vehicle access point. This alternative will cause
disturbances to current businesses. Prenerty-ownesimplementabiiity issues assuciated with bulkhsad construction are
described in Seclion 5.2.2.3. Cwner would record deed notices.

Cost

O&M cost, which is primarily related to performance of rout|ne rnspectrons and mai otenance of t'ie cap and bulkhead,
is $53,160.-71,200 fo §77 500, The present worth cost of this alternative is $3066.600-7 578 000 (sheet pile) or
$6,135,000 {geomermbrane/ricran) for 30 years.

& Soil/Fill Alternative 85 ~ Institutional Controls, In-Situ TreatmentRemediation,
Engl naarmq Cortrols {bulkhead), and LNAPL Removal

For this alternative, selected ssiis-abovs-the-watsr-tablassiffill with metals above PRGs would be subject to in-situ
stabilization in order to bind the metals to the soil/fi matrix. Selected soissoifill with VOCsorganics above PRGs
would be subject to soilffill mixing with a chemical oxidant to destroy the ¥GGsorganics. A single-layer asphalt cap and
bulkhead mprovemenis (as described or Soil/Fill Alternative 3) would be installed over the treated areas as well as
Lots 67 and 69, and the institutional controls_and LNAFPL removal described for Soil/Fill Alternative 2 would also be
implemented.

CnmraifatestonobHuman Heallh and the Bmdmnment

Frotecton of Human Health and the Environment

Thrs alternatrve would be protectrve of human health and the environment.-aithough-it- doss-not-addrass-the-potential

orinteraction belween-the-Sile acs-waler. Treatment of surface soil/fll from Lots 63 and 64 would minimize
potentra! off-site transport of sor! ’frl contamrng COCs. The exposure pathways to human and ecological receptors would
be eliminated by capping and treatment of seils-abeve-the-watertablescil/iill with COCs exceeding the PRGs from the
Site. CRGs-helowthe water iabie-remain--Potential transport of COCs in soil/l] off Site and potential leaching of COCs
to groundwater and surface water would also be reduced by capping and bulkhead improvements.

Compliance with ARARs

By treatment of COCs in seils-above-the-watertablesoilfill exceeding the established PRGs, this alternative would
comply wrth some chermcal specrfrc ARARs for COCs in 5@44& aow& tra& waler ta;)teﬁor 2l through destruction of
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Areas capped under this altemative would meet PRGs (chemical-specific ARARs). Metals concentrations exceeding
PRGs would remain, but the metals would be immobilized and capped. As described in Section 5.2.5,
stabilization/solidification methods for matals would not meet ARARSs for on-site placament of freated soil/fifl,

Location- and action-specific ARARs would be met by following appropriate health and safety requirements and
complying with alineesssansappiicable provisions of regulations and permits, including erosion and sedimentation
regulations and storm water management. This alternative may not be in compliance with required remedial action
related to historic fill pursuant to N.J.A.C. 7:26E-54 and to N.J.A.C. 7:26C-7. Institutional controls would need to be
implemented and monitored.

Long-Term Effectiveness and Permanence

This alternative would provide long-term effectiveness and permanence by treatment of the COCs in soiissaiiffill to
destroy ¥9Gsorganics and immobilize metals. The magnitude of the residual risk would be minimal, although COCs
would remain in saile below the water table.ggilffills, Routine inspections of treated and capped areas and the bulkhead,
and correction of erosion or other issues would be performed.

Reduction of TMV through Treatment

This alternative would reduce the mobility of the metals COCs and the toxicity and volume of PAH3 and VOCs through
treatment-sbove-the-walertavle- GO0 below the waler-able-would-not-be-addressed.

Short-Term Effectiveness

This alternative would involve approximately 58 to &12 months of initial on-site construction operations, which would
increase local traffic due to the commute of construction workers, transportation of construction equipment, importing
of treatment reagents, and hauling of excess se:is-sail/fil. if iiections are used for reagent delivery, additional rounds
of treatment mavy be required fo achieve treatment goals which mav exlend the duration of the project for an additional
one fo two years. Protection of the workers and the surrounding environment and community during treatment of
impacted ssilssoil/fili can be achieved by adhering to OSHA standards for construction and hazardous waste work,
including handling of treatmant reagents, air monitoring and dust control measures.
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Implementability

This altemative is implementable_but challenging, requiring owner/tenant cooperation. Equipment, reagents, and
experienced vendors for in-situ stabilization and treatment of impacted seilssoil/fill are commercially available. Pilot
studies would be required during remedial design to determine the appropriate reagents and mixing ratios to meet
PRGs and required leachability treatment criteria. Remedial activities would be coordinated with ongoing commercial
activities at the Site. The northemn portion of the Site is extremely congested with ongoing business activities and also
provides the only vehicle access point. Treatment in the northern portion will cause disturbancestobusinesses.
significant disturbances fo businesses, as reagent delivery to the subsurface will require the use of sither large dismster
augers, which mav not be Teasible due to underground uiilties, or closely spaced injsetion points, due io the relatively
shallow depth of impacts. Implementability issues associated with bulkhead construction are described in Section
§.2.2.3. ¥ additiona! iniections ars warranted, business disruption would occur again.

Cost

Chemical oxidation reatment is generaily applied in several rounds with several months between freatments. Three
rounds of treatment have been assumed in IS costs, with sach round essuming a reduction in the area required for
treatment. Any disturbed surface would need fo be restored {o allow business operations, The capital cost for this
alternative is $3,834.400.8 517 000 {shaet pile} or §7.987 000 (gecmembranefriprap), assuming in-situ stabilization for
metals and soilffii mixing/chemical oxidation for ¥GCsorganics. Alternate treatment methods are expected to have
similar implementation costs. The annual O&M cost, which is primarily related to performance of routine inspections,
bulkhead maintenance, and five-year reviews, is $32,:800.85,000 io $71,200. The present worth cost of this alternative
is $4:479:06610.324 000 (shest pile) or $8 881 000 (geomembrans/riprap) for 30 years.

6.2.3 Groundwater
6.2.3.1 Groundwater Alternative 1 - No Action
Qverall Protection of Human Health and the Environment

The No Action alternative would not provide protection of human health and the environment since no action would be
taken to prevent exposure to groundwater at the Site or to prevent or minimize potential discharge to surface water,
although at the present time there are no users of groundwater. This alternative would not address the RAOs. Natural
processes such as dispersion and degradation may gradually reduce COC concentrations in the aqueous phase;
however, no monitoring would be performed to confirm this reduction.

Compliance with ARARs

This alternative would not comply with chemical-specific ARARSs, as no action would be taken to address groundwater
with COC concentrations above relevant standards.

Long-Term Effectiveness and Permanence

The No Action alternative does not provide long-term effectiveness and permanence since COCs in groundwater would
not be addressed. There would be no change to the magnitude of residual contamination since no action would be
taken to reduce or remove the contaminants. The No Action alternative provides no controls nor any measures to
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control potential human health risks and ecological risks associated with the impacted groundwater, and would not
provide any mechanism to monitor its potential migration.

Reduction of TMV through Treatment

No reductions of contaminant TMV through treatment would be achieved under this alternative. There is no provision
in this alternative to address impacted groundwater. However, natural biological, chemical, and physical processes
may continue to gradually reduce concentrations of certain COCs, although not as quickly as a treatment option.

Short-Term Effectiveness

Since no remedial action would be implemented, this alternative would not pose a short-term impact to on-site workers
or the local community.

Implementability
An evaluation of the implementability of the No Action alternative is not applicable, as no action is taken.
Cost

The No Action alternative has no capital costs over the 30-year project life, and five-yearreviewwould incur only costs
ara-nsiuded-in-related 1o the Wasle-silernaiive-sstimales- Thus,this-siternative-has-neflve-vear reviews required by
the NOP astimated o have g net present value of $38 800 as detailzd in Appendix B,

§:2.32—Groundwater Alternative 2 - Institutional Controls

would be ;:»erfarmed 19 demeqstra%e asn}plenae w%h the- resér Gt NS
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The-implementation of this-ailemative would entail-minimel risk-of human-expoesire-to COLs ingroundwaler- with the
grea%e\»t cmiﬂma&eﬂ - ihm Fife- re&alt«»ng fmm e&ee—»mal gramdwater SaTping- ané %he H‘m&aﬂai{m esf addmma

Attenuation .

This alternative combines the 3 = iater i sratdesignation of
CEAs and WRAs for the entire Site_ insitaliation of a vertical barrigr ao’iq the nver edqe to reduce the polential for
interaction bebween groundwater and the river, and the degradation of COCs in the aquifer by natural biological,
chemical, and/or physical processes. Srgsing-gromndwaterSroundwater monitoring would be performed to
demonstrate that these natural processes are occurring, and that the selected remedy continues to be protective of
human health and the environment.

Qverall Protection of Human Health and the Environment

Through the maintenance of existing CEAs and WRAs at the Site and designation of additional CEAs and WRAs for
the remainder of the Site, this alternative would prevent exposure to COCs in groundwater, and reduce COC
concentrations and migration of COCs in groundwater associated with biodegradation. This on-site attenuation_in
combination with a vertical barrier reduces potential for discharges of groundwater containing COCs to surface water.
Metal COC attenuation in groundwater is primarily due to retardation and adsorption. Addifisnally;
grousdwaterGroundwater monitoring would be conducted to support the demonstration of the occurrence of natural
attenuation processes such to gradually reduce COC concentrations in the aqueous phase.
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Gomalisnos with ARARs

By providing institutional controls restricling the use of ¢ oundrvate a'id therel:y aliminating the exposure pathway
compliance with action-specific ARARs may be achisved Gosslisnsewith ;

i}wrnw-:iin bnotits st' 1/1: snmbenle v A ﬁr\aﬂ 1204 (\-\ bt o el S o by Lizeimad: (‘4“’! \r o are ndlag e s
e *

¢ lsme i ackarrspesfict AR - ma-ba-ackiow iIn the short- term, this alternative maw;ouid not complywrth
chemrcal—specrfrc ARARs (PRGs) assocrated with the restoration of groundwater;; however, over time, natural
attenuation processes may eventually reduce COC concentrations to meet certain chemical-specific ARARs.
Groundwater results during the Rl indicated groundwater-guatity-improvemenisome COC concenirations decreased
resulting in ARAR compliance for some ¥8Gs.COCs in the most recent samples. The timeframe for achisving
compliance with these ARARSs has not been estimated at this time. Metal COC concentrations in groundwater may not
be reduced to below PRGs for a long period- because of their prasence in saturaled soilffill and tidal influences on
graundwater quality. Other alternatives including waste removal and capping or excavation of contaminated soil/fi] will
reduce potential COC infiltration into groundwater from unsaturated seilssail/fill. Groundwater would be monitored until
PRGs for COCs are met.

Long-Term Effectiveness and Permanence

If complied with, groundwater use restrictions in combination with the existing reliable supply of public water available
throughout the area would effectively prevent unacceptable human exposure to COCs in groundwater., and the barrier
wall would effectively reduce the polential for rnterartron between site c;*oundwater and the river. As the patural
recovery of ths impacted areas would saiurally-be rer wvesiow, itis likely that the use restrictions
would be required to remain in effect for an indefinite period. Groundwater monitoring would be performed to confirm
that natural attenuation is occurring.

Reduction of TMV through Treatment

Implementation of institutional controls, construction of a vertical barier wall, and menisrsdnatural-altenuatondNA
would not reduce the TMV of COCs through active treatment. However, natural biological, chemical, and physical
processes may continue to gradually reduce concentrations of certain substances. An MNA study would be required
as MNA was not elevated in the RI. It is noted that, in general, VOC concentrations decreased during the Ri resulting
in some VOCs being in compliance with ARARs.

Short-Term Effectiveness

term effectiveness likely due to natural biological, chemical, and physical processes. The rmplementa ion of this
alternative would entail minimal risk of human exposure to COCs in groundwater, with the greatest contribution to this
risk resulting from occasional groundwater sampling and the installation of additional monitoring wells as needed . Risks
would also be assoniated with use of heavy equipment and handiing of sheet piles Tor installation of the verdicel barriar

wall along the river, Such risks would be minimized by following appropriate health and safety requirements.

Implementability

indicated instifudional controls, and sarvices and aqul nnent a re readily available for installation of the vertical ba’ne’
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wall along the river Installation of the barrier wall mav nead fo be coordinated with implementation of the remedial
action currently being designed for the lower 8.3 miles of the Lower Passaic River. Regular inspections would be
performed to verify compliance with the wweme#sa -iacable ra\;sons of the CEAs and WRAs, and routine
groundwater monitoring would be performed. B4 2 wakModerate disruption to indusirial
park's businesses would ogcur during vertical ba'*ier wall mstaliaim

Cost

The capital cost for this alternative is $6883,8803.743,000. The annual O&M cost, which is primarily related to
performance of routine site inspections and groundwater monitoring, is $84.386.87 800 The present worth cost of this
alternative is $2.2784,821,000 for 30 years.

_Groundwater Alternative 43 - Institutional Controls-and, ite Containment at River

This alternative combines the SEA-and-WiA-components-designation of & we-2-withCEAs and
WRAs for the entire Site, installation of a vertical barrier a«@unéaimg the S{%e*ve' edg to }s{ala—&e e(mtam nated

gmundw&@ﬂ@m#@e@m#@mand—reduce the potential

far ntaraction aeéween aro.mdwaéer and tne river, and éhe ﬂsia aélan of

rastrichions 5 sateddemonsirate éhatéhe selected 'emedv (,sriimea to amveﬁwvs%waa%eae nméective
of éhe Gapmsman health and vertival-basierthe environment.

Qverall Protection of Human Health and the Environment

Through the maintenance of existing CEAs and WRAs at the Site and designation of additional CEAs and WRAs for
ihe remainder of the Sife_this alternative would prevent exposure o COCs in groundwater, and the extracton and
freatment syslem may reduce concentrations of COCs in groundwaler over time, aithough the timsfreme for such
reduction is indefinte, narlicuiarly with respect to metals. Additionally, installation of the vertical barrier would reduce
ihe discharge of groundwaler containing COCs o surface waler

Complisnce with ARARS

By providing Institutional contrls resticting the use of aroundwater and thereby sirmnating tie smosure pathway
ance with action-soeciic ARBRs may be schieved. In the short- term, this altemative would not comply with
chemical-specnﬂc ARARs (PRGs) assoclated with the restoration of groundwater, however, over time the exiraction of
impacted groundwater along with the ooourrence of natural sitenuation processes may sveniually reduce COC
concentrations to meet certain chemical-specific ARARs. The timeframe for achisving compliance with these ARARs
has not been sstimated at this tme, Metal COC concentrations in groundwater may not be reduced to below PRGs for
along peried, Other alternatives inciuding waste removal and capping or excevation of contaminated soilfill will reduce
potential COC infillration into groundwater Trom unsaturated soilfill. Groundwater would be monitored until PRGs for
COCs are mel,

Long-Term Efectiveness and Permanence
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if complied with, groundwater use resirichions in combination with the existing reliable supply of public waler available
throughout the area would effectvely prevent unacceptable human exposure o COCs in groundwaler, and the barrier
wal would sffectively reduce the potential for interaction between site groundwater and the river. it is likely thal the uss
restriclions would be required to ramain in effect for an indefinie period. Groundwaler monitoring would be performad
Jntil PRGs are met,

Bedushon ol TR through Treaiment

Installation and operation of a groundwater extraction and freatment system would sffectively raduce the TRMY of COCs
captured by the extraction system.

The impiementation of this aiternative would entail limited risk of human exposure to COCs in groundwater, with the
greatest contribution fo this risk resulling from the installation of exiraciion wells and O&M of the extraction and
reatment system. Risks would aiso bs associated with use of heavy equipmant and handling of shest piles for
nstailation of the verlical barrier wall along the river. Such risks would be minimized by following appropriate haaith
and safaly requirements.

imple

This alternative i iementabie as cerfain lots/areas already have the indicated instilutional controls. and services
and eguinment are readily available for installation of the extraction and treatment svsiem as well as the verlical barrier
wall along the river. For the ireatment svstem, a portion of the Sile would have o be designated for consiruction of 8
significantly sized freatment building {at Isest 5000 8F limiting the future uss of that portion of the Site. Installation of
convevance lines between the extraction welis and the treatment svstem may alss be challenging given the presence
of underground ulilibes throughout the Site. Insteliation of the barrier wall mav need o be coordinaled with
implementation of remadial action currently bsing designed for the iower 8.2 miles of the Lower Passaic River, Requler
inspections would be nerformed to verify compliance with the CEAs and WRAg and routing groundwater monitoring
would be performed. Moderate disruption to the industiis! park’s businesses would oocur during vertcal barrier wall
instgllation. Instaliation and operation of an extraction and freaiment system will be moderate dunng construction and
iow during freatment operations,

Cost

The capital cost for this alternative is $7 873000, The annual O&M cost which is primarily related o O&M of the
exiraction and treatment system is $613.000. The present worth cost of this allemative is $15 575 000 for 30 years.

§.2.3.4 Groundwater Alternative 4 ~ Institutional Controls and in-SHu Remediation

(3uiie. BT areal incombination with MNA [Grounds
comoonents of this altemative. The most anpropriate in-situ treatment approach/reagent(s) will be sel
the ramedial design which wili consider performance of treatability andfor pilof studies end evaliiation oftida! influencss
on reagent delivery. Based on Rl findings, LNAPL has not been observad in groundwater walls, and thus remedial
measures are not warranied at thistime. ITLNAPL Is obsarved in groundwater {outside o the UST area} this allemative
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would include remedial measures lo address the LNAPL depending the nature and exient of the LNAPL, and could
mnclude sxcavation and removal, passive absorption, or dusi-phase exiraction, among other polential approaches.

rotection of Fumen Health and the Environment

Through the maintenance of existing CEAs and WRAs at the Site, designation of additional CEAs and WRAs for the
remainder of the Site, and stalistonin-sity treatment of a-caporganics and vedicalcantainmentbasiarinorganics, this
alternative would prevent exposure to COCs kr-gravndwater-and gayﬁreduce thepotent!al iepéisez}argee 1sc=1arg of
groundwater sertainingwith COCs to surface water H
bislogical—shemisal,_{if and physical-processes—may--continue-to-gradually--reduse-sonsentr Sions-of- eer—éam
skistances.when PREs ars atlained).

Compliance with ARARs

By providing instnut!onal controls restncting the use of groundwater and thereby e||m|nat|ng the exposure pathway
along with ¥ : 4 :

ﬂesterat;on. ef greandwaterz

i S Feom-bdeci T ML)

1 esmnliod bl sraunhaoton na mastrshene s tinating bl bun suiafias caliatile oot of o)t ebon s iiabl
Eopmplind with-gry SR tirbens--oomiinatios-with-4 g-reliable-suppinobaubinwats :

1m@t}§_ A O R e O e b R R TR O 10D I b O BOE A The

Bedimbon od THBL Hopes by Troadnanmt
5 3 f 5

and- pnys;eai preeessee may eentmue te gradaaiiy %edaee Geneeet'a-iiens ee.-eenam eabstances

Shodt-Formn Bt
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§.2:35-Groundwater- Altemative 5 ~Instifutional Controls-and In-Situ Remediation

Alematve -Sipniides-the 0Bl aud R0 EHRERGHS desstised-forlusundeaien-Allsnative-2-A-dfosused-dn-ali
omadialions {:-( tonial-S0Lee-8k m\ Cere-bd S o /1‘ i-comivnationiith 0L l:““r wisdwiatorditomatve ‘}x a-aiiten

-ﬁ;emoo& eepre;}nete ms}u treatmen% aep'eeeh mi be- %Je&eé &5- pert ef%he remedw

atachonalkibnsnddeaib-anddbedanimarmne

aieﬁwi#treatment to reduce the mlgration of organic COCs in groundwater comp!|ance W|th action- SpeCIfIC ARARs
may be achieved. This alternative could comply with chemical-specific ARARs for COCs amenable to in-situ treatment
(VOCs), sub-nethowever, compliance with ARARs for other COCs (metals}} is unceriain at this time

Because soilffill below the water table contains metal COCs, their sources in addition to a natural source are likely
historic fill which may have been impacted by current or past releases(s). This resulisinay resuit in some COC
concentrations in groundwater not being reduced to below PRGs for a long period. Other alternatives including waste
removal, capping, or excavation of contaminated soil/fill may reduce lead infiltration into groundwater from unsaturated
seslssoil/fil. Groundwater would be monitored until PRGs for COCs are met.
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Long-Term Effectiveness and Permanence

If complied with, groundwater use restrictions in combination with the existing reliable supply of public water available
throughout the area would effectively prevent unacceptable human exposure to impacted groundwater. As the
impacted groundwater weuldmey not be remediated for all COCs by this alternative, it is likelypossibie that the use
restrictions would be required to remain in effect for an indefinite period.

Reduction of TMV through Treatment

Performance of ln-snu remediation wou!d reduce the TMV of certam COCs erga'ntm in groundwater by treatment—e;aé

ihe {oxicity or volume,

This alternative would initially involve approximately 4 to 8 weeks of on-site construction operations, including injection
or sparging and monitoring well installation. Follow-up injections or operation of sparging systems and regular
groundwater monitoring may continue for an additional 6 months to 5 years, with continued groundwater monitoring
beyond that timeframe. if scilffili mixing is utilized for reagent delivery, this slternative will ikely teke 18 to 24 months
to implement, not inciuding potential delavs associated with minimizing business disruptions, Protection of the workers
and the surrounding environment and community during these activities can be achieved by adhering to OSHA
standards for construction and hazardous waste work. Design of an injection remedy should address the potential for
loss of reagents to the river.

Implementability

Implementation of this alternative is feasible, as providers of these services are available. Operations would have to
be coordinated with ongoing business operations at the Site. Implementability of an in-situ remedy may be affected by
on-Sesits hydrogeological conditions with respect to ability to deliver reagents to the aquifer or the radius of influence
of iniection or sparging wells:, which may be limited particularly for shallow groundwater, Tidal fluctuations would also
nead {0 be accounted for in designing the remady. Regular inspections would be performed to verify compliance with
the reguirements-ofthe-CEAs and WRAs, and routine groundwater monitoring would be performed. Based on current
site businesses and depending on the work areas and means of reagant delivery, disruption of businesses ranges from
rainimal-to-moderate ig severs.

Cost

The capital cost for this alternative is $3.813,30044,10% 600, assuming in-situ chemical oxidation. and stabilization
The 30-year O&M cost, which includes routine groundwater monitoring, is $84,30087 00C. The present worth cost of
this alternative is $3,58645 187 000 for 30 years. Alternate treatment methods are expected to have similar present
worth costs.
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§.235 Groundwater Allernative § - Instiiutional Condrols, In-Slu Remediation, and Targeted
Pump and Treat

This alternative combinas the designation of CEAs and WRAs for the entire Site, with in-sifu remediation methods in
ungradient portions of the Sile and the inslaliation of an extraction and treatment system for downgradient pottions of
ihe Site, Ongoing groundwater mondoring would be performed to demonsirate that the selected remedy contnuss o
ize protective of human health and the snvircnment.

Overall Protection of Human Health and the Environment

Through the maintenance of existing CEAs and WRAs st the Site and designation of additonal CEAs and WRAs for
the remainder of the Site, this aiternative woulid prevent exposure to COCs in groundwater, and the in-sity freaiment
and extraction/treatment system may reduce concentrations of COCs in groundwater over time, although the timeframe
for such reduction is indefinite, particularly with respect to melsals. The extraction system along the downgradient portion
of the Site would reduce the discharge of groundwaler conlaining COCs to surface water. To prevent uncontiolled
relsase of injection fluids into the river injection walls along the river may not be & viable option.

Sormolisnce with ARARS

By providing Institutonal sontrols_resticting the use of groundwaler and hereby sliminating e exposure palhway,
conglisnce with sction-sosciic ARARs may be achieved In the short-termy this alternative wouid not comply with
chemical-specific ARARs (PRGsl associated with the restoration of groundwaler however over iime. in-situ freatment
and the extraction of impacied groundwater along with the occurrence of natural attenuation processes may eventual
raduce GO0 concentrations fo mest certain chemical-specific ARARs The timeframe for achieving compliance with
hege ARARSs has not been estimated at this time. Metal COC concentrations in groundwater may not be reduced fo
balow PRGs for a long peried, Clher altermatives including waste removal and capping or excavation of contaminated
sollffill will reduce potential COC infiliration info groundwater from unsalurated soilffill. Groundwaler would be monitored
until PRGs for COCs ars mat.

[ eomalied with, groundwater use restrictions in combinalion with the existng resable supoly of nublic waler avalabis
hrouniout e area wouid sffectivaly orevent umn ble hirmman exposure to GO0s & groundwater, and exdraction
systerm along the river would reduce discharge of sife groundwater fo the river. As demonstrated by the tidal influences
along the river, niver water will be captured by the extraction wells. The volume of river weler caplured by pump and
ireat will be significantly mors than captured groundwater, thus reducing this alternative’s effectivensss. This excessive
capturs and freatment of river waler is nol an environmentally sustainable practive, Additional ireatment processes of
brackish water not relsled to Site would be added. It is likely that the use resirictions would be required o remain in
sffect for an indsfinite period. Groundwater monitoring wouid be performed until PRGs are met,

Reduction of TMY through Treatment

Installabion and operation of a groundwater exiraction and freatment systerm would sffectively reduce the TMY of COCs
captured by the extraction system. In upgradient portions of the Sile in-silu remediation would reduce TMY of organic
COCs, but would oniy reduce the mobility of inorgenic COCs.
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The imeismentation of this alternative would enteil moderats nisk of human exposurs o COCs in groundwaler with the
grestest contrnbulion fo this nisk resulting from the handing of reatment reagents and operation of equipment nesded
for reagend delivery to the subsurface, along with the instaiiation of extraction wells and O&M of the extracton and
freatment systern. Such risks would be minimized by following appropriate health and safety requirements.

Y

This alternative is implemeantebie, as certain lolsiarsas already have the indicated institulional controls, and servicss
and equipment are readily available for nstallation of the extraction and treatment systerm as well as in-situ treatment
For the treatment sysiem, & portion of the Site would have in be designated for construction of a significantly sized
freatment building {at least 3200 SF) imiting the future use of that portion of the Sile_installation of convevance lines
oastween the exiraction welis and the fraetment svsiem may slso be chalienging given the presence of underground
utilities throughout the Sits. implementing an in-situ treatment remedy mav cause significant business disruptions in
the ungradient porfion of the Site, Regular inspections would be performed to venfy compliance with the CEAs and
WRAs and routine groundwater monitoring would bs performed.

The canital cost for this alternative is $12.334 000, The annual D&M cost which is primarily related fo O&M of the
axtraction and treatment system s $574,000. The present worth cost of this altemative is $318.453 000 for 20 years,

§.2.3.8 Croundwaier Alternative § ~ Institutional Controls, Site Containment st River Edge and
Focused In-3ilu Remadiation

This alternative combines the designation of CEAs and WRAs for the entire 3ite with Tocused in-situ remediation on
higher VOO concentration areas. Installation of a vertical barmar along the river edge to reduce the potential interaction
etween groundwater and the river as shown on Figure 5-11 is part of this allemnative. Ongoing groundwater monitoring
would be performed to demonsirate thel the selected remedy continues to ba protective of human health and the
anvironment,

Overall Protaction of Human Health and the Environment

Thraugh the maintenance of existing CEAs and WRAs at the Site and designation of sdditional CEAs and WRAs for
the remainder of the Site this alternative would prevent exposure 1o COCs in groundwalter. in-situ treatment of targeted
areas of higher VOUC concentrations may likely reduce concentrations of those COCs in groundwater, inorganic COCs
ars not diractly remediated by this aiternative. This focused treatment in combination with 8 vertical barrier reduces the
potential for discharges of groundwater containing CCOCs o surface water,

Complisnce with ARARSs

By providing institutions! controls restricting the use of groundwater and thereby eliminating the sxposurs pathway,
compliance with action-specific ARARs may be achieved. In the short-term, thiz alternative would nol comply with
chemical-specific ARARs (PRGs) associated with the restoration of groundwater, however, ovar time, in-situ freaiment
along with the occurrence of natural attenuation processes may reduce COC concentrations to meet certain chemical-
specific ARARs. The timeframe for achisving compliance with these ARARs has not bean estimated at this time. Melel
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COC concentralions in qroundwater may not be reduced to below PRGs for a longer perod than for VOGs,
Establishment of g CEA for mstals is consisient with NJDEF policy for historic fill remedies. Cther alternatives including
waste removal and canping or excavation of conteminated s educe potential COC infiltration into groundwater
from unsaturated solfil. Groundwater would be monitored under institutional controls until PRGs for COCs are mat,

nd Permenence

Long:Tem Efectivanes

ireamﬁnt of qroundwaie' with t'“;e hiq hest ‘IOC cunceﬁt*atom would reduce pote*ztal oﬁ-oite qro\mdwater mifigation,

The vertical barrier wail will radues influsnce of tidal river water increasing in-situ treatment sfectiveness. i is likely
that the use restrictions would be reguired to remain in effect for an indefinite period. Groundwater monitoring would
be performed uniil PRGs are met.

Reduction of TMY through Treatment

In targeted portions of the Site, in-situ remediation would reduce TMV of organic COCs. The TMY for inorganic COCs
would not be addressed by this alternative.

The impiemantation of this alternative would entail moderate risk of human sxposure to COCs in groundwaler, with the
greatest contribution to this risk resulting from the handiing of freatment reagents and operation of egquinment needed
for reagent delivery to the subsurface. Additional risks are associated with consirustion activities for the vertical barmier
well along the river. including oparation of large equipment and handling of steel sheeting. Such risks would bs
minimized by following appropriate heaith and safely requirements.

Implementability

This alternative is implemantebie, as certain lolsiareas alrsady have the indicated institutional controls_and services
and equipment are readily available for performance of in-situ realment. The areas presently targsted for the focused
in-slfu remediation are adiacent fo currently vacant buildings and, therefore would lead to imited business disruptions,
Reqular inspections would be performed fo verify compiiance with the CEAs and WRAs and routine groundwater
monitoring would be performed, Installation of the barrier wall may need io be coordinated with implementation of the
remadial action currently being designed for the lower 8.3 miles of the Lower Passaic River. Business disruption related
{0 vertical barrier wall is the same as other alternatives with this component,

S
0%

{

The cagital cost for this altemative is $5,719 800, The annual D&M cost, which is primarily related fo groundwater
menitoring and five-vear reviews. is 3586 300, The present worth cost of this allermative 15 $6, 798 000 for 30 vears.

6.24 SewerWater
6.241 Sewer Water Alternative 1 — No Action

Qverall Protection of Human Health and the Environment
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The No Action alternative would not provide protection of human health and the environment since no action would be
taken to remove impacted water and solids from Manhole 8 and associated piping. This alternative would not meet the
RAOs.

Compliance with ARARs

This alternative would not comply with chemical-specific ARARs.

Long-Term Effectiveness and Permanence

The No Action alternative does not provide long-term effectiveness and permanence since the water and solids in the
sewer would not be addressed. There would be no change to the magnitude of potential impacts since no action would
be taken to reduce or remove the materials. The No Action alternative provides no controls of the materials nor any
measures to control potential human health risks. The No Action alternative would not provide any mechanism to
monitor the potential release of the materials.

Reduction of TMV through Treatment

No reductions of contaminant TMV through treatment would be achieved under this alternative. There is no provision
in this alternative to remove the sewer materials.

Short-Term Effectiveness

Since no remedial action would be implemented, this alterative would not pose a short-term impact to on-site workers
or the local community.

Implementability

 is not applicable, as no action is

taken.

Cost

The ne-astion-alternativeNo Action Allernalive has no capital costs over the 30-year project life, and fve-year

: -in-refated o the Wasls-altemative-estimates-Thus,-this-aliemalive-has
nofive-year reviews required by the NCP. estimaled to have a nel present value of $15.500, a3 defailed in Aopendix
B.

6.24.2 Sewer Water Alternative 2 — Removal and Off-Site Disposal

This alternative consists of the transfer of the water and solids into appropriate containers or transport vehicles for off
Site-gite treatment and/or disposal.

Qverall Protection of Human Health and the Environment

This alternative would provide protection of human health and the environment, as the sewer materials would be
removed from the Site, thereby eliminating the potential exposure to the waste, release of the materials to the
environment, or potential discharge of sewer water COCs to surface water.

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00180



A

Fo

A,
WoODARD
SCLIREAN

A

F

WOODARD
SCURRAN

Compliance with ARARs

This alternative would comply with ARARs. Location- and action-specific ARARs would be met by following appropriate
health and safety requirements and complying with recessarvapplicable provisions of regulations and permits,
including disposal of removed materials at an authorized off-site TSD facility.

Long-Term Effectiveness and Permanence

This alternative would provide long-term effectiveness and permanence by removal of the sewer material and filling of
the manhole and associated line. The magnitude of the residual risk would be minimal, and no wastes requiring
continuing controls would remain.

Reduction of TMV through Treatment

This alternative would reduce the mobility of the sewer material through removal and appropriate off-Site disposal. The
toxicity and volume of the material would not be affected by treatment.

Short-Term Effectiveness

This alternative would involve approximately 1 week of on-site construction operations. Protection of the workers and
the surrounding environment and community during removal and filling can be achieved by adhering to OSHA
standards for construction and hazardous waste work.

Implementability

Removal of the sewer materials and filling of the manhole and piping is readily implementable, as equipment and
experienced vendors for this type of work are available. Disruption of current business would be minimal.

Cost

The capital cost for this alternative is $26;300-There-would-ba-no28 700, The annusl O&M seste-assaciatad with-this
altersative-cost which is primarily related to performance of five-vear reviews. 15 §2.50C. The present worth cost of this
alternative is $26,300600 200 for 30 years.

6.25 Soil Gas
6.25.1 Soil Gas Alternative 1 — No Action
Qverall Protection of Human Health and the Environment

The No Action alternative would not provide protection of human health since no action would be taken to prevent
COCs in soil gas from migrating to indoor air; {assurning the No Action alternative for Soll/Fillis also seiected) although
at the present time-there-are-no-assosisted-axpesuras., the detected concentrations do not nose unaceepleble cancer
risks or non-cancer hazards, as delermined in the BHHRA. Natural processes may gradually reduce COC
concentrations in soil5ill; however, no monitoring of soil/fill would be performed to confirm this reduction.

Compliance with ARARs

PPG (13620.22) [PAGE \* MERGEFORMAT ] Woodard & Curran, Inc.
[FILENAME V" MERGEFORMAT ] Aprt2ijune 8, 2020

ED_005342A_00003843-00181



A

Fo

A,
WoODARD
&CU? RN

F

WOODARD
SCURRAN

This alternative would not comply with ARARs, as no action would be taken to address COCs in soil gas- {assuming
1o action is taken under the soilffill gliernatives io address impacted soils).

Long-Term Effectiveness and Permanence

The No Action alterative does not provide long-term effectiveness and permanence since COCs in soil gas would not
be addressed: {gssuming nio sction 5 taken under the sol/fill alternatives to address impacted soils). The No Action
alternative provides no measures to control or monitor for the potential migration of soil gas to indoor air.

Reduction of TMV through Treatment

No reductions of contaminant TMV through treatment would be achieved under this alternative- {assuming no action is
ieken under the soil/fill alternatives i address impacted scils). There is no provision in this alternative to address soil
gas. However, natural biological, chemical, and physical processes may gradually reduce concentrations of certain
COCs.

Short-Term Effectiveness

Since no remedial action would be implemented, this alternative would not pose a short-term impact to on-Sitegite
workers or the local community.

Implementability

An evaluation of the implementability of the ne-astion-altermative-o Action Alternative is not applicable, as no action
is taken.

Cost

? has no capital costs over the 30-year project life, and five-ysar
reviewwould incur only costs i n-relaled to the Waste-altemative-sstimates.- Thus;-this-alternative-has
sofive-vear reviews required by thﬁ NCP ﬁstmated to have a net present value of $23 300, as detsiled in Appendix
B

6.25.2 Soil Gas Alternative 2 - Institutional and Conirols, Alr Monitoring or Engineering Controls_
{existing cccupled buildings), and Site-Wide Enginsering Controls [future bulldings)

This alternative consists of establishing or enhancing deed notices and/or CEAs angcross the affected lotsentire Site
to provide certain restrictions upon the use of the property, requiring assessing and/er if necessary, addressing the
potential for vapor intrusion prior to occupying existing vacant buildings or constructing new buildings on those lots.
The assessment will determine if engineering controls-are-ragquired, such as sub-slab vapor barriers or SSDS, are
required. Additional 3 mondoring of existing occupied buiidings is also included to confirm there are no unacceptable
risks to current indoor workers associated with VOCs in groundwatsr,

Overall Protection of Human Health and the Environment

Through the recording and maintenance deed restrictions and CEAs on the affected lots, this alternative would be
protective of human health, as it would require assessing and, if needed, mitigating vapor intrusion risks in existing
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buildings prior to occupancy, and establishing required protective measures for new construction. Natural processes
may gradually reduce COC concentrations in soilffiii; however, no monitoring of soil/fill would be performed to confirm
this reduction.

Compliance with ARARs

This alternative would comply with ARARs for addressing potential vapor intrusion.

Long-Term Effectiveness and Permanence

Requirements for assessing and mitigating vapor intrusion risks for existing and future buildings on the affected lots
would be effective. Regular site inspections would be required to confirm and document continued compliance with the
requirements- and operation of engineering controls, if installed.

Reduction of TMV through Treatment

No reductions of contaminant TMV through treatment would be achieved under this alternative, except where active
(electro-mechanical) mitigation of vapor intrusion is determined to be necessary and treatment of vapors performed.

Short-Term Effectiveness

Short-term risks for this alternative would be limited to those associated with the collection of vapor samples and, if
needed, installation of engineering controls. These risks are readily controlled by following appropriate health and
safety practices.

Implementability

This alternative is implementable and requires owner/tenant cooperation. If engineering controls are required for an
existing building, design testing may be required. Regular inspections would be required to verify continued compliance
with the requirements of this alternative. Disruption to businesses ranges from minimal to moderate.

Cost

of routine site inspections, is $8-26017, 5(‘(1 The present worth cost of this alternatlve is $368332,000 for 30 years.

6.2.5.3 Soil Gas Alternative 3 - Institutional Controls, Alr Monitoring or Engineering Controls
{future bulldings), and $5D8h-Situ Remediation of Soilifill {existing occupied bulldings)

This alternative ¢ As-pacombines the sffeclediots fools

58,62 and 68)site- il de 'astitutlcnai co'atrals and e=‘aq_neermq contra s fot future tonsfruct on as descnbed for Soil Gas
Alternative 2- i e - with the ex in-giu
remediabon of soliffill in the affected-lols-w th wicmity of ex simq oocupied buildings wh ioh excesd PR ssociated
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with vapor-intrusion risks. Additions! sir monitoring of existing occupied buiidings is also included to confinm there are
10 Unacceptable risks o current indoor workers associated with VOCs In groundwater

Overall Protection of Humen Heaith and the limits-of-polential-vepor-intrusion-with-of-gas-reatment-i-required.
Environment

sl Huneateatand-tie S

Through the malntenance and enhancement of eX|st|ng deed restrictions and CEAs an-the-affectad lols-as-wall-as-the
instalationof an-S80S 4 e-affacie ys-and certain requrrements for future construction, along with
the in-situ treatne'it of soi/fill aesecrated Wi tn potential vapor intrusion risks, this alternative would be protective of
human health. Matural-precesses-may-gradusilyreduce-COC-concantrations-in-sol-howeverno-monilonng-of sl
would be performed o confirm this reduction.

Compliance with ARARs

This alternative would comply with ARARs for addressing potential vapor intrusion.

Long-Term Effectiveness and Permanence

Reguireranis-for-Treatment of soiis presenting potential vapor intrusion risks for existing buildings and implementing
requirements for assessing and mitigating vapor intrusion risks for existing-and-future buildings sr-the-affestad-lols
would be effective. Regular site inspections would be required to confirm and document continued compliance with the
requirements and proper operation of SSDS- if installed.

Reduction of TMV through Treatment

Ne «reduetreneReductons of contamrnant TMV through treatment would be achieved under this altemnative -exsest
straent for VOCs in soilffil in the vicinity of

vaae&-eettee@eéh%an%%h—eeﬁeme@eﬁetmq occ.mred bq ldrnqs

Short-Term Effectiveness

Short-term risks for this alternative would be limited to those associated with the handing of ireatment reagents and
operation of equisment for reagent delivery, and the collection of vapor samples and installation of SSDSs if required.
These risks are readily controlled by following appropriate health and safety practices.

Implementabiiity

This alternativa is implementable and requires ownerienant cooperation. For the existing buildings, treatabiiity testing
during the remedial design mav be aporopriate to determing the most effactive reatment reagent. and multiple
appications of the reagent may be necessary. Business disruption would be minimal to moderate, depending on the
reagent delivery method sslectad.

Cost
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The capital cost for this alternative is $1.678 006, The annual O&M cost, which 5 primarily related o performance of
routing site inspections and SSUS operalion/monitoring, is $17.50C. The present worth cost of this sllermnalive
$1.885 000 for 30 vears,

8254 Soil Gas Alternative 4 ~ Institutional Controls, Alr Monitoring or Enginsering Controls
ffuture bulldings), and Removal and Of-Site Disposal of Soilifill (existing occupled buildings)

Thig altemative is similar to Soil Gas Alternative 3, except soilfill in the vicinity of exisling occupied buildings whigh
sxcead PRGs associated with vapor-infrusion risks would be removed and disposed of off-site. Additonal air monitoring
of sxisting occupied biidings is also included fo confirm thers are no unaccepiable risks to current indoor workers
associated with VOCs in groundwater.

9]

robaction of Human Health and the Environment

Thraugh the maintenancs end enhancement of existing desd rastrictions and OEAs and certain requirernants for future
consfruction, along with the removal of soil/fill associated with potential vapor intrusion risks, this allermative would be
grotectve of human heslth,

Complience with ARARs

Thig allemative would comply with ARARs for addressing potential vapor infrusion.

Long-Term Effectivensss and Permanence

Removal of soils presenting potential vapor infrusion risks for sxisting buildings and implementing requirements for
assessing and mitigating vapor intrusion risks for future buildings would be effective. Reqular site inspections would
be required to confim and document continued compliance with the requirements and proper operation of 5803 #f
mistailed.

Reduction of TMY through Tresiment

This alternative does nol reduce TMY of VOCs through treatment. unless removed soliffill s determined o be
hazardous and require treatment prior to disposal. Proper landfilling of excavated sollfll would reduce the mobility of
the VOCs,

Short-Term Effactivenass

Short-term risks for this alternalive would be associated with excavation activities and increased truck traffic, and the
coilection of vapor sanples and insleliation of 35DSs if required. These risks are readily confrolled by following
appropriate health and safely praclices

Implementability

This altemative is implementable and requires cwnerftenant cooperation. Excevation activities may causs moderate
business disruption.
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The capital cost for this aiternative is $3.463.000. The annual &M cost, which is primarily refated to performance of
routing sife inspections and SSDS operation/monitoring, s $17.500. The present worth cost of this alternaiive i
$3.680 000 for 30 vears,

§.255 5ol Gas Alternative § ~ Institutional Controls, Alr Monitoring or Enginsering Controls
{futurs buildings}, and Ex-Siu Treatment and On-Site Placement of Sollifill {existing occunied

buildings)

This allemative is similar to Soif Gas Alternative 3, except the targeted soilffiil in the vicinity of existing occupied
buildings which sxcesd PRGs associated with vapor-intrusion risis would be tresled ex-sifu and then replaced backin
the excavation, Additional air monitoring of existing oocupied buildings s siso included to confirm thers are no
unaccepleble risks to current indoor workers associated with VOCs in groundwaler,

sofechon of Humen Health and the Erdronment

Through the maintenancs and enhancement of existing desd restricions and CEAs and certain requiremants for fidure
consiruction, along with the ex-situ treatment and replecement of soilffill assccited with polential vapor infrusion risks,
this alternative would be protective of human health.

Cormpliance with ARARs

This alternative would comply with ARARSs for addressing polential vapor infrusion.

Long-Term Efectiveness and Permanence

Treatment of soils presenting potential vapor infrusion risks for existing buildings and implamenting requirements for
assessing and mitigating vapor infrusion nisks for future buildings wouid be effective. Requler site inspections would
os required to confirm and document confinued complience with the requirsments and proper operation of S80S if
instailad.

Reduction of TMV through Treetment

Reductions of contaminant TMY through freatment would be achisved under this alternalive for VOCs in soilffil in the
viciniy of existing occupled buildings.

Short-Term Effectiveness

Short-derm risks for this allernative would be imited fo those sssociated with the handling of trealment reagents and
aperation of excavation and freatment eguipmant, and the collection of vapor samples and installation of 3SDSs. These
risks are readily controlled by following appropriate health and safety practices.

Implementability

This alternative is implementable and reguirsrequires owner/tenant cooperation. For the sciiffill at existing occupied
buildings, {reatability testing duting the remedial design may be appropriate to determine apsropriate-vapar-collestion
point-specing-and-fan-size-may-be-required--Reguler- inspections-and-sampling-would-be-required-fo-vaerfr-continved:
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compliance-with-the-requirernenis-of-this-alternatve-dhe most effective treatment reagent. Business disruption would
be minimaldo-moderate, dug o the required sxcavation and need o designale an adiacent area for frealment
Drocessss.

Cost

The capital cost for this alternative is $821,715,000. The annual O&M cost, which is primarily related to performance
of routine site inspections and SSDS operation/monitoring, is $48:80817 500, The present worth cost of this alternative
is $2951,833,000 for 30 years.

6.3 Comparative Analysis of Alternatives
TheThis comparative analysis section evaluates how each of the remedial alternatives achieves the evaluation criteria

relative to one another. To compare the alternatives, ratings of poor, fair, good, or excellent {iow, medium, or high for
costs) were assigned to each of the evaluation criteria used in the analysis of the alternatives.

6.3.1 Waste

In terms of overall protectiveness, compliance with ARARs, long-term effectiveness, and reduction of TMV,
Alternative 2 (removal and off-site disposal) is rated better than Alternative 1 (no action), which rates poorly in each of
those categories. In terms of short-term effectiveness, implementability, and cost, Alternative 1 rates better as no action
is taken. Alternative 2 would nead to be combined with & soil/fill alternative addressing LNAPL-impacted soilfill not
associated with the USTs,

6.3.2 Soil/Fill

Compliance with chemical-specific ARARs for some COCs may not be feasible due to the nature of the soil/fill. Up to
15 feet of NJDEP defined historic fill exists beneath the Site. The sources of fill are unknown. As fill placement occurred
over a more than 30-year period, the sources and thus physical and chemical properties could be different The fill
material consists predominantly of sands, silts, and gravel along with man-made materials such as brick, pieces of
concrete block wood glass and cmders The fraction of each materlal in the fi II varies across the Site. mﬁa@v

- 'aenw(mp iance-with- chsmminsgectf GARARQ reaardlsasa» a@ee—na-iws - -i@m}aref proimm@nesa aomp»anas w»ih»
ARARS and lmgmiem ﬁﬁesﬂ\mne@:; Arier';aﬂ\/@s 3oap-and bulkhead ﬁnhanc&emeni} 5 g'eot spat ex&axaﬂemd oposal

t*ng be%ter f@ reduat«)n of TMV by Ereatmem waez Aiterr:at e 6 d(aes net ehm nate capping needed ta meeé the
ehemml«speerﬂ& ARARS-(FRGs)-
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In terms of prolectveness, compliance with ARARs. and long-term effectiveness, Allernatives 3 {cap and builkhead
enhancement), 4 (focused excavalion/disposal with cepping and 5 {in-silu remediation) rate befter compared fo the
remaining allernatives, with Aiternative 5 rating the bast among these criteria. Alternative 5 aiso rating best for reduction
of TMY by treatment. However. Altamnative 5 rales the worst for implemeniability and short-term effectiveness.
Alternatives 2 through 5 will be disruptive fo the industrial park's businesses. The norther portion of the Site is
extremely congasted with ongoing business activities and aiso provides the only vehicie access point. Alternative &
freatment areas in the norhem portion will cause significant disturbances to businessas, as reagent delivery to the
subsuriace will require the use of ether large digmeter sugers, which may not be feasible due to underground utilties,
ang cigesly spaced injection points, dus io the relatively shallow depth of impacts. If additional injsclions under
Alternative § are warranied, business disruption would coour again.

Alternative 1 (no action) would not meet the chemical-specific ARARs since no action would be taken. Alternative 2
(institutional controls and s ieal NAPL ramoval) would not meet chemical-specific ARARs other than ag
arovided by institutional controls. AllermativesAiternative 3.-8-and-8 would comply with ihe-chemical-specific ARARs

mm%sﬁmuqh capomc; of soH’f |, and Aitemat ive 4 wo\sld offer better compliance mih ihe chemical-

3

eeq%ammeteé%%metals (Aife: nat ve o) WOL d nof meef ARARS

Location- and action-specific ARARs are met by Alternatives 3-through-82 through 5. None of the Alternatives eliminals
the need for institutional controls.

Alternative-3ratesdlternatives 2 through 5 rats the best for minimizing human and ecological exposure to soilffill and
preventing off-site transport of sailfil containing COCs. Not including the No Action alternative, Alternative 2 (limited
action) rates best for short-term effectiveness, implementability, and cost. Alternatives 3 through &5 provide similar
long-term effectiveness with Alternatives 4 tareugh-8and 5 providing better permanence due to excavation/disposal or
in-situ treatment.

Alternatives 2 through §5 have similar long-term O&M obligations through institutional controls. Other than_the No
Action alternative, none of the soilffill alternatives reduce these obligations to less than 30 years assumed in the FS
process.

Motincluding the-No-Action-aiterative-Allemative 2 rales best forshork-lerm-efeclivensss-implementability-and cost-

Twe options are presented for the sngineering controls along the river, e, hulkhead enhancements, including sither
sheet pile or geomembrane/riprap o replace approxmately 800 feet of missing or failing bulkheads along the rver,
Both approaches would meed the RAD of minimizing off-site ransport of sollifill containing COPCs to minimze the
ootential for interacton bebwsen the Site and the Passaic River. The two approsches would have similar
implementability, with the geomembranglriprap approach having & lowsr cost,

6.3.3 Groundwater
Groundwater Altematives-3-through-5-are-similarAilemnative 4 (in-stu remediation) rates the bagt in terms of overall

protectiveness, compliance with ARARs, long-term effectiveness, and reduction of TMV, with Aiternatives 3 {pump and
freat) and 5 {targetsd in-situ and pumpitraet) raling slightiy lower in these criteria largely due to their reliance on pum
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and treat a5 a significant remedy component which will likely extend the timeframe to schisve the goal of groundwaler
restoration, parkoulary with respectio metals in groundwater within sol/fill. Allernative 8 offers compliance with ARARs
with In-situ treatmant end institutional controls Altematives 2 and 8 rank highest for impiemantability. Three alternatives
{Altsrnatives 3 through 5) rate lower for implementabilify due io the challenge of addressing metals in groundwater
within-seiffit-For-redustion-of TMM.-Altematve-5-larsitu)-rates,_polental business disruptions, andfor the need fo
dasignate & significant portion of the property for construction of a new treatment facility. The handling of treatmeant
reagents also lowars the shortterm effectiveness rating for Allematives 4 and 5, The vertical barrier wall aliematives
addfe& ;)otemial u‘f-oite move*aeﬁt of qro\mdwaie* better i tn& sheszt-iem becadse-polential source sreas-are-resled.
sting-than other allernatives which depend

on actve contra g u &, oamp and freat)

Alternative 2 {barrier wall and MNA} and Alternative 8 (baier wall and focused in-sity) rale weil for shor-term
effectiveness (implemantation risks are primarily associated with construgtion hazards of instaling the barrier wall along
ihe river) and implementabiity. Alternative 1 would not meet the chemical-specific ARARs since no action would be
taken. Location- and action-specific ARARs are met by Alternatives 3 through 56.

In-terms-of the implementability and cost-Alternatives 2-{institutionalcontroisi4 and 3-MNASE rate the best while
iowest for environmental sustainability because of the resources expandad {o manage river water which is not site-
related media

sh@r&»«term 9‘?@0&;"9%9& for-same- !C@Ca, g, whiie Aiéemat ves 3 t'iroua'a 5 rate the worst, A!ternaUves 2 through-8 A

and & have similar long-term O&M obligations through institutional controls:-Nene-of-these-four_and long-term
graundwater monitoring, whereas Alternatives 3 and 5 have substantial long-term costs assaciatad with O&M of pump
and freat systems, None of these five groundwater alternatives eliminate O&M obligations to less than 30 years
assumed in the FS process:tinderAdternatves-3-through-§-(pending- MbNA-suitebiby-determinabon),_although itls
possitde that the source (LNAPL) removal aclivities includad | i} tha waste and ol lternatives mey reduce certain
O&M obligations related to graundwaterorganic COCs w sover fime.

6.34 Sewer Water

In terms of overall protectiveness, compliance with ARARs, long-term effectiveness, and reduction of TMV,
Alternative 2 (removal and off-site disposal) is rated better than Alternative 1 (no action), which rates poorly in each of
those categories. In terms of short-term effectiveness, implementability, and cost, Alternative 1 rates better as no action
is taken.

6.3.5 Soil Gas

the rermal Mq el teﬂa due to- trae hiy gner aast HSBOG ated Wi tra Al tema% ve- 3

All soil gas alternatives {excapt No Action) rate well for compliance with ARARs, as polential risks associated with el
qas are dirscty addressed through air mondoring and engineering controls for both existing occupied bulidings and
future construction. Allernatives 3 through 5 rate highest for protectiveness and long-term effectivensss, s they include
orovisions o diractiy address soil/fil associaled with polential vapor intusion risks af ocoupied buidings. Only
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Alternatives 3 and 5 provide reduction of TMY through freatment although Allermnative 4 may provide treatment if

removed soilffillis delermined o be hazardous. Alternative 2 {instifutional and engineenng conbrols) rates bestin terms

of short-term effectivensss, implementability, and cost.

6.4 Cross-Media Effects

[tis noted that although alternatives for each site medium were evaluated independently of alternatives for other media,
the selection and implementation of specific alternatives for certain media may enhance, overlap, or otherwise render
irrelevant specific alternatives or portions thersof for other media. Overlapping components of slleratives from
different media may also ')reseni cost henefits by increa\ el the effectivene\s of & freatment, reducing duration of

&

Wasle Allernative 2's removal of USTs and their contenis along with directly associated LNAPL- and VOC-

impacted soils removes a pofential groundwaler source, This action is expected to result in improved
groundwater quality with respect 1o VOCs, and may reducs the scopelfootoring and time needed to achieve
certain chemical-specific ARARs, as well as increase the sflectiveness of the Groundwater Alternatives with

respect i orgamcs,

Likewise the removal of other NAFL-mpacted sollfill included in Soil/Fill Alternatives 2 through 5 may have

a sinilar impact on ihe effactivensss and scope of the Croundwater Allernatives with raspect to srganic COCs.
As well the limited soil/fl removal of Soil/Fi Allernative 4 and the in-situ remediation included in Sci/Fill
Alternative 5 would be expacled to have a nositive impact on groundwater guality, which could also reduce
ihe scope of groundwaler remedistion reguired.

Implementation of access restrictions under institutional controls Tor five soill/fill allematives is expected to

reduce ilegal dumping. The reduction of illegal dumping reduces sources to impact soilfill and groundwater,
The elimination of this polential source o groundwater could reducs the fime needed t0 achisve groundwater
RADs under Groundwater Allermatives 2 through 6, particularly with respect to organic COCs.

Capping of the Site undsr SailiFill Aleratives 3 and 4 reduce infitration through the soilfill. The cap would

reducs the scopsffootorind and time needed o aschisve groundwater RAGs by eliminaling the soilffll in
qroundwater pathway.

a8s0llifill adiacent to existing cocugied buildings, which could effectively address the potential risks assomated

with soil gas migration to indoor air at those isisiocations, thereby eliminating the need for Soil Gas
Alternatives 23 throush 5, and 3.may also reduce or sliminate the need for air monitoring or enginesring
controls at the existing bulldings under Soil Gag Alternative 2

TheTreatment or removal of U : : x :
contaminated soilffill could increase the aﬁecfl\;aneas of groundwater ;
improved-groundwaterguality; aléemat es, aaéent!al i degreas nq the tims needed 0 ach!e"e ARARa and
potentially reducing the potentialbs ssociated ative S.scope of the groundwater
altamativea.
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PS%#G%SOH/FH! Alternatives 43 through 5 : SPBEEHR 5 ol S
include the upgrading of the nver bulkhead through t'“;e |n¢ta||aim of gpo'ommateiv 800 fest of Q'“;eet piimq

r ripran {0 reduce the potential bensfii-assaciatadwithiransport of soiiffill containing COCs to surface waler.
Groundwaterixlieqaém

WE-Ale } 2 a4-bathbAlternatives 2, 3 and § gach include the installation
ofa W@Hﬁe@eﬁ&e&e@g@vytm ba:rierwall most stihe-Site-and-fikely sheet piling, across the anlirs
nver edge so as such-the-scope-and-coststo reduce the polential migration of shaliow fili and desp
groundwater to surface water. If the selected remedy includes & verlical barrier wall s part of the groundwater
alternative, there wouid be no need for theseths bulkhaed enhancemsnts described for the soil/fifi alternatives
may-avariap, and the overall cost would be reduced accordingly.
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TABLES

and Anneranrists Bor

Table 3-1; Applicable-orRelovant-and Appropriate ReguiramentsSummary of Chemicals of
Potential Concern in Groundwater

Table 3-2:

ies.Chemical-Specific ARARs

nd GuidancsTBCs

a

Table 3-3: ARAR ComparisonLocation-Spacific ARARs and TBCs

Table 3-4: Action-Specific ARARs and TBCs

Table 3-5. Soll ARAR Comparison

Table 3-8 Summary of Groundwater Sample ARAR Exceedances
Table 3-57: Calculation of Risk Based Concentrations ~ Visitor Scenario
Table 3-8:-Caloulation of Lead Risk Based Concentrations —Indoor Werker
Table-3-7;- Caloulstion of Lead Risk Based Consentrations — Ouldoor Werker-
Table 3-8: Calculation of Lead Risk Based Concentrations - Yilitylndoor Worker-
Table 3-9: Calculation of Lead Risk Based Concentrations ~ ConstructionQutdoor Worker

Table 3-10: Calculation of Lgad Risk Based Concendrations ~ Utllity Worker

Table 3-11; Calculgtion of Lead Risk Based Concentrations - Construction Worker

Table 3-12: Calculation of Risk Based Concentrations - Indoor Worker Scenario

Table 3-3413: Preliminary Remediation Goals for Soil

Table 3-14: Demonstration of Cumulative Hazard and Cancer Risk for Soll Preliminary Remedistion
Goals

Table 4-1: Technology Screening Table - Waste
Table 4-2: Technology Screening Table - Soil
Table 4-3: Technology Screening Table ~ Groundwater
Table 4-4: Technology Screening Table - SewerScil Gas

Table 4-5: Technology Screening Table - Soil- GasSewer Water
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Table 4-6:-TechnolegyS-1.__ Preliminary Screening Table —Sediment-and Surfagce Watergf

Remedial Alternatives

Table 6-1: Delalled Soreening of Remeadial Alternatives

Table 6-12: Cost Summary of Remedial Alternatives

Table 8-3. Prolected Durations of Remedisl Allernatives
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FIGURES

Figure 1-1: Site Location Map

Figure 2-1: Parcel and Building Location Map

Figure 2-2: Deed Notices, CEAs, and Engineering Controls Map

Figure 2-3: Land Cover Map

Figure 2-4: UST Layout and Sample Locations

Figure 2-5: Monitoring Well, Soil Boring, Surface Sample Location Map
Figure 2-6: On-Site Areas of Concern
Figure 3-1: Site-Wide Soil Sampling Results - Lead Arsenic
Figure 3-2: Lets-1,64,83,-84,688ite-Wide Soil Sampling Results - Lead Benzens
Figure 3-3: Lot -855ite-Wide Soil Sampling Results - LeadBenzo{glanthracens
Figure 3-4: Lot 68 Soll Sampling Resulls - Lead

Figure 3-5:- Lot 78-Soll Sampling Resulis - Lead-

Figure 3-8:-Lot 61 Soll Sampling Resulls - 5;  SHte-WideBonzolalnirens

Figure-3-8:-Lpt£2 Soil Sampling Results - Benzo(ajpyrenebifluoranthens
Flgure 3-6; Site-Wide Soll Sampling Resulls - Dibenz{a hlanthracens

Figure 3-7; Site-Wide Soll Sampling Resulls - Lead

Figurs 3-8; Site-Wide Soll Sampling Results - Manganesse

Figurs 3-9; Site-Wide Soll Sampling Resulls - Naphthalens

Figure 3-10: Lot 838ite-Wide Soil Sampling Results - Benzo{aipyrenePCH- 1254

Figure 3-11:
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Fiaure 312 Site-Wide Soil Sampling Resulls - PCB-1282

Figure 3-13:  Lead GroundwaterSite-Wide Soil Sampling Results - Fili-lnit-Vinyl Chloride

Figure 3-14:  1,1,2-TCA Groundwater Sampling Resulls - Fill Unit

Figure 3-17: 122 3CAAntmony Groundwater Sampling Results - Fill Unit
Figure 3-18:  Arsenic Groundwater Sampling Results - Fill Unit-
Figure 3-19:  Benzene Groundwater Sampling Results - Fill Unit-

Figure 3-20:  Benzo(a)pyrene Groundwater Sampling Resulfs - Fill Unit-

Figure 3-21: zeneCadmium Groundwater Sampling Results - Fill Unit-

Figure 3-22:  p-crssoiDibenz{alanthracene Groundwater Sampling Results - Fill Unit-

Figure 3-23:  SelsniumEthyi Benzene Groundwater Sampling Results - Fill Unit-
Figure 3-24:  TCElndenoii 2 3-cdipyrene Groundwater Sampling Results - Fill Unit-

Figure 3-25:  Yeluenslead Groundwater Sampling Results - Fill Unit-
Figure 3-26:

Figure-3-27:—m,p-Xylene Groundwater Sampling Results - Fill Unit-
Figure 3.27:  Methy! ethyl ketone Groundwater Sampling Resulfs - Fifl Unit

Figure 3-28:  p-Cresol Groundwater Sampling Resulls - Fill Unit

Figure 3-29:  Pentachloropheno! Groundwater Sampling Results - Fill Unit

Figure 3-30:  Toluens Groundwater Sampling Rasulls - Fill Unit

Figure 3-31;.  Groundwater Sampling Results for 1,1,2-TCA, and Benzo(a)anthracene - Deep Unit-
Figure 3-2832. Groundwater Sampling Results for 1,1,2,2-TCA and Tetrachloroethene - Deep Unit-

Figure 3-3833: Groundwater Sampling Results for Benzene, 1,4-Dioxane and Lead - Deep Unit
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Figure 3-34.  Copper Soll PRG

Figure 3-35:  Maphthalene Soil PRG

Figurg 3-38:. TCEPRG

Figure 3-37.  Xvienes Soll PRG

Figure 5-1: SolliFill Alternative 2. Institutional Controls and LNAPL Removal

Figure 3-2; SoilfFill Alternative 3. Instilutional Controls, Enginesring Controls and LNAPL Removal

Figure 3-3. SollTill Alternative 4. Institutional Controls, Englnesring Controls, Focused Removal
with Of-SHe Disposal of Lead and LNAPL Bemoval

Figure 5-4; Soll/Fill Alternative 5. Institutional Controls, In-Situ Soil Remediation, Englnssring
Controls and LNAPL Removal

Figure 5-5; SolliFill Alternative & institutional Controls, Removal and O1F-3ite Disposal, and LNAPL
Hemoval

Figure 5-8; SollfF il Alternative 7: Institutional Controls, Ex-S#lu Treatment and On-SHe Placement
Engineering Condrols and LNAPL Removsl

Figure 5-7: Groundwater Alternative 2 Institutional Controls, SHte Containment at River Edage and
Monitored Natural Attenuation

Figure 5-8; Groundwatsr Alternative 3 Institutional Controls, Site Containment at River Edags. and
Pump and Treat

Figure 5-9: Groundwater Alternative 4 institutional Controls and In-Situ Remsdiation

Figurs 510 Groundwater Alternative 5. Institutional Controls, In-Situ Remediation, and Targstad
Pump and Treat

Figurs 511 Groundwater Allernative §: Institutional Controls. Site Containment af River Edge
and Focused in-SHu Bemediation

Figure 5-12:  Groundwater Alternative 71 Institutional Controls and Site Containment
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Fiaure 5-13;  Soll Gas Alternative 2; Institutional Controls, Alr Mon#toring or Enginsering
Controls {existing occupled bulldings) and Site-Wide Enginsering Conlrols future

Figure 5-14;  Soil Gas Alternative 3: Institutional Controls, Site-Wide Enginsering Controls {future
bulldings). and Alr Monitoring or Enginesring Controls and In-5itu Remediation of SoilFill
{existing cocupled buildings)

Figure 5-13;  Soil Gas Alternative 4 Institutional Controls, Site-Wide Enginsering Controls {future
bulldings}, and Alr Monitoring or Enginsering Controls and Removal and Off-Site Disposal
of Soll/Fill {sxisting cccupled bulldings)

Figure 5-18;  Soil Gas Alternative 5: Institutional Confrols, Site-Wide Enginsering Controls {future
buildings}, and Alr Monitoring or Engineering Controls and Ex-Situ Treatment and On-Site
Placement of SoilllFill
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APPENDIX A:

SOl AREA/VOLUME DELINEATION INFORMATION
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APPENDIX B:

COST TABLES
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